6.0, EVALUATION AND SELECTION OF THE. CORRECTIVE ACTION TECHNOLOGIES

. APOTESTA

The purpose of this section is to evaluate the Correctlve Actlon alternatrve technologles retained ]

'SWMUs and:Site-wide Groundwater

6.1 EVALUATIONCRITERIA Tt

~ through . the. |n|t|al screenlng process. completed in Section 5.0 for SWMU Group A, MPA-

_Each technology retained for SWMU- Group A, MPA SWMUs and Site-wide. Groundwater will be -

“evaluated ‘with respect to the following seven (7) evaluation / balancmg crlterla long term -

. effectrveness |mplementabll|ty short-term effectlveness toxmty mob|l|ty and vqume reductlon o
communlty acceptance state acceptance and cost (Reg|on Hl Model CMS Outllne) The goal of .

. this evaluation:is to .identify the best-balanced technology selections for SWMU Group A MPA
SWMUs and:Site-wide Groundwater for inclusion into Site Corrective'Measures Alternatives for -~~~

:'evaluatlon in Section 7 Aspects of each technology addressed during the seven balancing:

crlterla evaluatlon are further def ned as foIIows

6.1 LONG-TERMEFFECTIVENESS IR

mrnlmum of 30 years thereafter h ‘ _ ' _
The degree of certamty that the technology W|Il attaln and contlnue to meet Slte CAOs

PrOJected usefulrllfe and the degree of operatlon and mamtenance requ1red

Potentlal nsks from hazardous constltuents S
Rellablllty ' '

‘\7’ v_'v' \ 2

o 6 1 2 REDUCTlON OF TOXlCITY MOBILITY OR VOLUME S
- > Ablllty to- reduce the’ tox10|ty, mob|I|ty and volume of COls (EPAs preference) Those '
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" mobility or volume were scored higher.

> Assessment of the expected effectlveness after the technology is in place and for a ..

> The potentlal for'the technology to produce adverse Slde effects such as new COls from-

re5|dual by-products

6.1.3 SHORT-TERM EFFECTlVENESS T

- > Potential risks to workers, the surrounding: community, or the 'environment that may.be - -~

. operatlons)

, encountered durlng the implementation (i.e. fire, explosion, structural integrity. of existing :

> Potential threats assocrated with treatment excavatlon transportatlon and re- dlsposal or. o

- contamment of waste material.
Y Capab|l|ty to ach|eve the short-term CAOs




, lssues

N

> Length of t|me and I|ke||hood of successfully acqumng all necessary perm|ts and off-srte o
approvals. T o ' ‘

> Avallabrllty at the Slte of other serwces and ‘materials needed to |mplement the ' ,
: technology (|e waste treatment, -storage: and disposal. serwces) S TR

> Time requrred for deslgn constructlon and lmplementatlon '

6 1.5 COSTS

" » Direct (materials, labor, equrpment land  and s|te development expenses, and building
and service costs) and indirect capital costs. (engineering expenses, legal fees, license or
: permit fees, startup and shakedown costs,.and. contingency allowances)

- malntenance matenals ma|ntenance labor costs sampllng and laboratory fees d|sposal
and treatment costs regular reporting costs; insurance; and contrngency funds

DS Mon|tor|ng costs necessary to malntam the contlnued effectlveness of the evaluated‘ o
) © " Corrective Action:’ : S - . - . L

S Thrrty-year present worth calculatrons for: constant dollar (2006) compansons (d/scount: '
* factor ‘of 5% ‘was .used). -Technologies - with a-.present. worth-100% greater than . ...~ -
alternatlves that offer comparable benefrts were ellmlnated

” Cost estlmates were developed using Construction Link, Inc. [CLI] software A basehne genenc .
‘cost estimate was prepared using CL! for each technology and included all typical construction

(capital) costs; Because of the similarity in some Site SWMUs, the baseline’ estimates were
used to estimate certain other SWMU costs by scaling up or down based on relative quantities.
- Economies of scale factors. were also appl|ed when a speclﬁc SWMU quantity was significantly. -~ -~ - - |
different. than the .baseline quantity. The baseline- and scaled cost estimates. and. their scaling -
. factors.are summarized on the cost backup tables in Appendlx A. Bayer provided unit costs for: '.
_ | technolo‘gies' that involved on-site treatment lnclud|ng wastewater treatment and incineration.
- iThe costs were then summanzed in a senes of tables for each of the SWMU / SWMU Groups

- and Site-wide Groundwater

6 1.6 COMMUNITYACCEPTANCE '

> Potentlal for the local communrty to have any concerns or object|ons wrth any aspect of; B
- a particular Corrective Act|on technology ' R T

>:~ . -6.1.7 STATEACCEPTANCE . . - -~ . - . .. T T
> Potential for acceptance by WVDEP:




R

.

» Potential for compliance with: applicable State and  Federal regulations- (including
permits reporting requirements, etc.) that may be necessary . prerequisites. to
|mplementatlon of a technology ' ' ’

N 6 1 8 CORRECTIVE ACTION TECHNOLOGY BALANCING CRITERIA EVALUATION

METHODOLOGY

* Corrective Action technology alternatlves ‘have been numerically evaluated based on best:

-professional judgment - ‘and experience with these technologies “and -application to " Site

- conditions. Each of the:potential Corrective Action technologies that were retained after the’

initial screening in Section 5.0 for SWMU Group A, Main Plant Area SWMUs and Site-wide
- Groundwater have been scored pursuant to each of the seven evaluation criteria. -The.

“ evaluation methodology is defined in the table below. Numerical values ranging from “0” to 2"
were assigned to each of the- seven balanclng evaluation criteria for each technology -
dependent on_the assessed ability of that technology to address that specific ‘evaluation -

criterion. For example, if a technology is judged to have a “moderate” ability to meet the Long-
‘term Effectiveness criterion relative to the alternatlve technolog|es belng conS|dered that.

o technology was glven a score-of.1 for that crlterlon '

" Corrective ActiOnTechnoggy Evaluation Methodology = -

EvalNatiOn(Cfite?r’lon_‘;,," Quall‘tatlve Descnptaon . Numerical Value -

_ Limited to none
Long-term Effectiveness . | . . Moderate-
' ' Effective
Reduction of Tomclty, Mobillty or | - - Hfted to None
Volume . Moderate
Effectlve .
. : ‘ lelted to none
Short-term Effectiveness. " Moderate
‘ ' ' '  Effective
' Cop ... Easy
Implementability . ~ Moderate
' C " Difficult
: ‘ - Minimal . .
Costs IR Moderate tO LOW
) " High
‘ . T  Low.
Community Acceptance ~ Moderate
‘ s . : ngh o

I
<1
1

State Acceptance _ _ Moderate
R High

Mool s ooialinloa v o s ol s o
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The scores for the individual seven (7) balancing ctiteria for each technology were summed to -~

- determine the ‘overall ‘technology score- for. each potential Corrective Action: technology .for. -

_SMWU Group A, Main Plant Area SWMUs and Site-wide Groundwater.

” are also as . part of the flnal recommendatlon process These costs account for the non- '> o
_ discounted dlrect/mdlrect (capltal) costs, O&M (annual) costs and assomated per|od|c costs for -
© each of the evaluated Corrective Action technologles A comparative summary of present valte’
costs is presented at the end of the ‘evaluation for SMWU Group A, Main Plant Area SWMUs - -~ ~

.. . and Site-wide Groundwater. . = -

6.2 SWMU Grour A- SOUTH LANDFILL AREA- SWiMUs 1, 2,3 AND 4 -

and associated waste management areas: Sludge Lagoon (SWMU 2), Hydroblasting Station

. . As described in detail in ‘Section 5.0, _SWMU Group A contains the South- Landfill (SWMU 1). -

(SWMU 3) and the Ash Lagoon (SWMU 4). SWMU Group Ais entlrely within the property .

~ boundary of the S|te which has controlled access SWMU Group A lS estlmated to be' '

i approximately 7 acres. See- Fugure 3-1 for locatlon wrthln the Slte

The technologles identified for SWMU Group A that could potentlally attain the CAOs either as" | _
standalone or in - combination, that remained after the Sectlon 50 screenmg step are o

~ summarized in Table 5-22, and: shown below:
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: Institutional Controls

Covers/Caps (Soil; pavement and/or synthetrc membranes)

' Contarnment Barriers (Sheet plles slurry walls synthetrc membranes)

Zero-valent iron (ZVI)

| Biosparging -

| In=situ Chemical Oxidation (ISCO) -

In-situ éiological (1ISB) [Aero_bic and/or Anaerobic]

~Chemicai Flushing ’

Soil Vapor Extraction (SVE)

Enhanced SVE (In-situ thermal desorption by resistance and/or RF heating) -

Stabrhzatron

On-slte lncrneratron (Bayer Facrhty) o

. Off-site Incineration . .

‘Thermal Desérption .

.Biopiles / Landfarming .

-1 Soil Washing

Off-site Landﬁl_l :

‘Groundwater Treatment-~.; ' "

Site-wide Grerrndweter Cenrairrment and Treatment

Natural Attenuation -

'Trenehes and/or recorlery'wells (SWMU Grohb A perehed 'water)'

' assessed capable of meetlng Site CAOs assomated W|th SWMU Group A A rewew of Slte '
CAOs as they apply to SMWU Group A will prowde focus to this detailed balancrng evaluatlon of - :

‘the twelve . technologies. - The RFI, jsummarized in Section" 3.0 Summary of Cuirent -
Conditions, concluded that Site areas requiring further study pursuant-to this CMS are:

BayerMaterialScience_NewMart CMSJuly2006.doc -~ .~ . = 6§ - .-




)» ... » SWMU.Groups A, B, C and D; SWMU 21; and SWMU 27, relative. to. the potential to. -*- -
leach: COls from the SWMU |nto Slte Groundwater at concentratlons of potential
_concern; '

> Slte Groundwater - "

AAs descrlbed in. deta|l in Sectlon 40 Correctlon Actlon Objectlves the CAOs (generalv

descrlptlons of what Correctlve Measures are mtended to accompllsh) for the Slte address two'
fenv1ronmental medla so|ls and groundwater or more speclf caIIy

4 > SWMU Group ‘A related Site Soﬂs relatlve to the potentlal to leach COls |nto Slte'
o Groundwater at concentratlons of potent|al concern :

> - SWMU- Group A groundwater as it relates to Slte-w1de Groundwater S

' .TheoverallCAOforSWMUGroupAls T

t

> At all t|mes prevent unacceptable human exposure from affected SWMU Group Ai o
' Groundwater and Site Soils _

‘ The SWMU Group A Son CAOs are therefore S

> Prevent unacceptable |ndustr|al worker exposures to SWMU Group A shallow (0 to 2 ft—,'
""" “bgs) surficial soil COIs (i.e. detected contamlnants) o g S
>' o > Prevent unacceptable constructlon worker exposures to SWMU Group A subsurface (0 S
-to 5 ft-bgs) soil COIs,and - =~ : .- .- L S
-» Prevent unacceptable construction worker exposures to SWMU GroupAs0|I COls (at al -
- - - .depths). O L
_The SWMU Group A groundwater CAOs are: »
. > -Prevent unacceptable human exposures to-recovered contaminatedl groundwater fr0m~
SWMU Group A. ' ' : : ' ,
> "Maintain . current plume . hydraulic contalnment .of . SWMU - Group A within the. Site. .
boundary

> Provide for the cont|nued control of potentlal off-5|te m|gratlon of contamlnated'

, groundwater from SWMU Group A to a level that is protect|ve of surface water quality.
> Implement reasonable efforts to' eliminate or mltlgate further releases of contamlnants
: from SWMU Group A (uslng the site boundary as the point of comphance) """

_3An evaluatlon of the twelve potentlal technologles w1th respect to thelr ab|l|ty to achleve theseg' S
~ -SWMUGroupACAOsfolIows S A
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6.2.1 INSTITUTIONALCONTROLS - . - - -~ = -~ - o
- 6.2.1.1 DESCRIPTION

R lnstltutlonal controls (ICs).for SWMU. Group A are designed to prevent human exposures to soil
and groundwater contaminants over both the short and long-term periods. Potential exposures .

> Deed restrictions. and/or recordatlon with Miss Utility of West V|rg|n|a Deed. restrlctlons :

Potentlal le |nclude the followrng

> _Plant safety plan W|th descrlptlons of the contamrnants and safety protocols and_:"

‘restrictions for working W|th|n ornear SWMU Group A.

in the short-term would be to onsite workers (|ndustr|al and constructlon) who may excavate in
: areas with soﬂs or groundwater with elevated COls at depths beyond 5 feet. Long-term potentral _
iexposures will be the same based on the premlse that the Srte future sute wrll remaln |ndustr|al R

SR ‘Hazard communication plan for worker activities potentlally exposed to SWMU Group A o

facility plan and mapplng notations for SWMU conditions for reference purposes. - - -

> ;Physrcal |dent|f|cat|on (slgns) and fencing, |f appropriate..

- will run with the title to the land

> 'Groundwater monltorlng

.- - _including perlodlc -worker and contractor training as necessary, with a general plant: - .

The evaluatlon of Instltutlonal Controls agalnst the seven balancrng cr|ter|a follows wrth ther'

' score for each crrterlon in parentheses

6 2, 1 2 LONG-TERM EFFECTIVENESS (Effectlve -2)

> Effectlve in Ilmltlng the unacceptable worker exposures to subsurface contamlnants w _
' The Iocal populat|on is prevented from potentlal exposures by cont|nuous fencmg around o

the plant and controlied access and security.
> Dependent on the malntenance of the plant safety security and tramlng programs .‘ '

ﬂSubsurface contaminant levels will not be reduced.

v

> Deed restrictions will provide for Iong-term protectlon ‘Communication and enforcement o

is an administrative concern as a standalone Corrective Action.

-»  Will meet or assist in meeting al. SWMU Group A related CAOs except for some related A

1o groundwater

boundary

. quality. SR U St LR

- BayerMaterialScience_NewMart_CMSJuly2006.doc: - . . * - A

~o . Maintain current plume hydraul|c conta|nment of SWMU Group A W|th|n the Slte




‘o Implement reasonable ' efforts .to eliminate . or . mitigate . further 'releases'of
contaminants from SWMU Group A (usrng the site boundary as the pornt of
compllance)

N 6 21 3 REDUCTION OF Toxwmr Molemr OR VOLUME(None 0) . |

> » Wl” not reduce or eI|m|nate the tox1crty or mass of COIs o

6. 2 1 4 SHORT-TERM EFFECTIVENESS (Effectlve 2) L
> Immedlate in hmltrng exposure I'ISk to the SWMU Group A

"6 2 1 5 IMPLEMENTABILITY (Easy 2 .
> _ Implementable W|th|n the current safety and operatlng protocols at the pIant
6.2.1. 6 COSTs (Mlnlmal— 2) B C "

3Major cost components for ICs |nclude Safety Plan englneenng, Physrcal barrlers (fencrng,'-' N
o signs and notifications); and an’ assumed eight (8) groundwater monitoring wells.  Long-term' :

- O&M costs assuming thirty (30) years of O&M have also been estimated.: The engmeenng cost R
_ estimate summary for the ICs is presented in Table 6.2-1. . . - ‘

- 6.21.7 COMMUNITYACCEPTANCE(High_’— 2)

. » . No concerns or objections expected -

6.2, 1.8 STATE ACCEPTANCE (High-2) -

- »  No concerns-expected when used in. conjunctlon with other Correctrve Action:
_ technologies.

| 6 21.9 SWMU GROUP A- INSTITUTIONAL CONTROLS EVALUATION SUMMARY _ :

. ICs are rntended for use in conjunctlon wrth other Correctlve Actlon technologies and not
as a standalone technology ICs are therefore selected for further evaluatlon as an.

‘ eIement ofa SWMU Group A Correctlve Measure alternatrve o i S )

@ N 0 - = o L . 0.
Eg® | %3 Eg. 3 238 - 8 . 5 "3
5¢ [-8gE | 88 | -8 g | EEleg | 582 8.2 &
22 1 .5=3 o 3 ] 8. | ®E.| 58% |85€5°
o5 858 L& £ o Ee g SEE - |:2«=92

O = Q- Q <E3 o OS5 Q.- =
S |- 88s Se 9 " 8.g g L0 - T

B | 235 ) =8| B R I P o E

U e Ml E ) ,

Effective None | Effectve | Easy | Minimal | High" High
2. -0 - 2 2 2 2 2
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) . 622 CAPSICOVERS - =~ = - . ' . ..o L IER
: * 6:2.2.1 DESCRIPTION ' SRR '
. The capl/cover Corrective Action technology for SWMU GroupAconsrsts of either a soil coveror -~ - - | - - -

“a synthetic CAP over the approximate 7-acre area of SWMU Group A For purposes. of this . . .
, evaluatron thls technology Is assumed to |ncorporate the followmg

_ o 'V Ash lagoon backﬁll to. achleve sloped subgrade (mln 2%), approxnmately 2, 000 cy .
o Site gradlng to achleve m|n 2% grade (avg 1ft thlck over 7 acres- 11, 000 cy) .

o Geotextile. base (non-woven) -HDPE membrane (80 mil), geosynthet|c dralnage net and N
final cover soil (2 ft thlck) and vegetatlon E '

°o Groundwater monltor|ng (four wells) (A detalled evaluatlon W|ll be conducted on Slte' _

B monrtorlng well requirements, mcorporatrng the location of the exnstrng monltorlng wells -

- . and determ|n|ng the need for, and optimal Iocatlon of," any addltlonal monltonng wells3 s
that may be needed.) R KR ' R

. . Other capplng.-.technolog|es,' such as low-permeability clay soil barriers, may be appropriate for- -~ - S
prevention of worker- exposures and reduction of infiltration. ‘Asphalt; concrete and other rigid- - - -
fpavement caps are not consldered f_easlble because of the expected long-term settlement of the .
_ " waste il and the assocrated cracklng/fallure of the cap . Iayer Supplemental o
) “ »dewaterlng/stablllzat|on of the ash is not |ncluded in the correct|ve measure, although this action - B
. may be necessary if the ash fi It does not have suffi C|ent strength to support heavy eqU|pment-

‘and the.cap material.
. | The evaluation of Caps/Coyers..is described in the'following sections. -

" 6.2. 2 2 LONG-TERM EFFECTIVENESS (Moderate - 1)

> Moderate lmprovement in’ meetrng CAOs for- S|te Groundwater Vs, current'
: ~ operation of pump and treatment and containment of Site Grouridwater.”
. ». .. Site-widé Groundwater may be positively affected. The-CAP-would be effective in -
- eliminating precipitation infiltration, thus isolating the existing waste materials and
high concentratron soﬂs that are potentlally leaching contamlnants to thev'_

- groundwater, and potent|ally reducmg the overall contamlnant load|ng ' _
~ Groundwater quality |mprovements would” be realized by any ‘reducfion of -
... ... contaminant leaching to groundwater. ‘A cap -alone will not prevent groundwater5 SRS
- migrating in the alluvial aquer from leaching ‘waste materials that are present
o below th_e water table. Note that at the time of placement these wastes were not
put mto the water table but rather the water table rose into the waste matenal” ,
' after the |nstallat|on of the Hannlbal Dam and subsequent r|se in the Oh|o R|ver =

> "Viable long-térm with ongoing inspection and maintenarce. - T .

. BayerMaterialScience_NewMart CMSJuly2006.doc™ ~ .+ .~ * @0 . i oo oL




‘Would assist in- further limiting worker exposure. potential: to - subsurface
. contaminants.

Limits the potentlal for leachlng of COls to surface { subsurface soils.

- “Effectlveness wnll be d|ff|cult to measure Mon|tor|ng of’ groundwater quallty in |

the alluwal aqu1fer at SWMU Group A may not be an effectlve measurement of

“ other Site SWMUs. -

. $.2.2.3. REDUCTION OF Toxicity, MOBILITY OR VOLUME (lelted 0)

>

No reduction in toxicity or volume of waste (& COls) - -

Mobility of the COIs minimized through reduced leaching.f -

~ 6.2.2.4 SHORT-TERM EFFECTIVENESS (lelted -0)

e

2 S
. 6 225 IMPLEMENTABILITY(MODERATE 1) L _ : : .
Conventional technology but may have some constructablllty issues (subsldence

Increased potential for construction worker -exposure during |nstallat|on

No |mprovement in-the landfill vs. current soﬂ cover. in comblnatlon with le

etc.) in placement of a cap/cover Waste matenal has been infiltrated by the

greater potentlal for’ subsldence

" be relocated for future access

. 6226 COSTS(MODERATE )

The '-englneerlng cost estimate summary - for the 'cap/cover Corrective Action technology is

‘ technology and ex:stlng or new monltorlng wells W|ll be reqU|red to prowde for Iong-term

‘-monltonng of SWMU Group A Major cost component assumptlons for this technology |nclude

. '@

; "Constructlon management (@ 8% capltal costs),

Ash lagoon backf|II to ach|eve sloped subgrade (m|n 2%) approx,imately 2,000

cy, . o )
‘S'ite.grad'inigto a_c'h‘ieve min. 2% grade (av'g' 1 ft thick over7 acres- t1 000‘cy)

- geosynthetlc drainage net; final cover soil (2 ft. thick) and vegetat|on

'POC (Site boundary). . S

- | BayerMateriaiScience_NewMart_CMSJuly2006.doc = * . .~ .= 6107 - - - - - - . -

. 'englneered |ncrease in the water table (Oh|o Rlver Ievel mcrease) lead|ng to a - '

_ 'Engineered Cap / coVer The followmg assumpt|ons have been made for cost: -
estlmatlon purposes: Geotextile base (non-woven) HDPE membrane (80 m|l)

' Up to four (4) additional monltorlng wells -in the alluwal aqU|fer Iocated at the =




Lo

Long-term - O&M - costs : assuming thirty (30) yedrs of- O&M have also been - :

and per|od|c costs include:

0. Cap malntenance and repIacement (@ 2% capltal cost/year) .

o Annual groundwater mon|tor|ng (VOCs SVOCs metals)
o Annual data evaluatlon and reportlng, .

o Monltonng well replacement (20% every 5 years)

k ' 6.2. 2 7 COMMUNITY ACCEPTANCE (HIGH 2)

»

No concerns or objectlons expected

6.2. 2 8 STATE ACCEPTANCE (HIGH 2)

>
>

No concerns or objectlons expected

ConS|stent with Regulatory consrderatlons

| 6 2. 2 9 SWMU GROUP A- CAPSICOVERS EVALUATlON SUMMARY |

Caps / Covers overall score as a standalone technology is 7

. estimated for-the .implementation of th|s Correctlve Action ‘technology. Annual

@1 %% . = o | e 2 |- =
. oo ) T A . . =g -0, .-
2 SE3. » 8- € 5 38 28 |Esc| 880
(I b= 5 > . .0 EQ U e o 0 [3] o H .
D= UB'O Ts [ O . X = | >EE. Le29n
.0 - 3> O vl B O E'D 2] 65810 o =1
S A S8 9 S S 9 8.192«¢|w. s
& [ex% | %8 | = s |20 g
= : = E
Moderate | Limited | Limited | Moderate | Moderate | High | High 7 >
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. - 6.2.3 CONTAINMENT BARRIERS- STEEL SHEETING . =~ - - - L 1o

~ 6.2.3:1 DESCRIPTION

. Containment barriers are desrgned to reduce lateral hydrauhc Ioadlng and. the associated
potential for the lateral migration of the groundwater to solubilize and:transport dissolved phase -

" the site-wide groundwater recovery ‘well system (MFG, 2003) The contarnment barrrer would‘ -
be deS|gned to further rsolate SWMU Group A groundwater from the Srte-wrde Groundwater -

. COls. Currently, groundwater from the SWMU Group A that may contact COls is contalned by

Containment barrlers may be used in’ conjunctron with caps/covers (Sectlon 6.2. 2) to’ provrde:

-isolation of a waste area. Groundwater dewaterrng and treatment (in existing Bayer wastewater
* treatment plant) and monitoring are included in.this alternative. Four: (4) new monitoring. wells in'
“the alluvial aquifer at the. POC are also included for. cost estimate purposes. A detailed . .-
N evaluatron WI|| be conducted on S|te monltorlng weII reqU|rements |ncorporat|ng the Iocatron of.'_v ,

‘the form of steel sheet piling installed to depths of ~50-60 ft-bgs and tied to ‘bedrock: _Th|s . -
- concept isolates the.area within' SWMU. Group A from the associated -underlying -groundwater. - -

zone. Conventional steel sheeting with field-applied joint sealant (Adeka epoxy or equivalent) is - -

6 2. 3 1 1 Contalnment Barrrer Hydrologlc Analyses .'

‘included to minimize the wall hydraullc conductrwty The area within SWMU Group A requrrlngil o
" the containment barrier is estlmated to cover approxmately 7-acres and the contalnment barrler' -
‘would extend over a lineal drstance of apprOX|mater 2500 ft. ' o

" The depth of installation would be relatlvely deep (~60 feet). DriVing' long steel sheet piling”
throtigh the anticipatéd alluvial strata is a significant concern. Published literature indicates that ~ '
 the estimated minimum wall- modulus for-the anticipated subsurface conditions is approximately'_ o
55 in¥ft (e.g., min. AZ34 or PZ40) for low-yield steel and 50 in*ft (e. g., min: AZ28, PZ40)-for ... -
_'hlgh-yleld steel. Test driving is. recommended Drscusswns with a IocaI contractor mdrcated a
) srmrlar wall modulus value and a srmllar concern wrth dnvrng through the alluwal Iayer “

A hydrologlc analysrs has been made to estrmate the net water mﬂow to the contamment cell for;
.the purposes of costing dewaterlng and water treatment measures. The main components of -

o inflow to the containment cell area are: rainfall infi Itrat|on barrier leakage and bedrock leakage." .
The SWMU Group A containment area total seepage rates- are estimated torangefrom8t0 19 -~ =~

RN

_gpm. Groundwater removal from ‘within the contalnment barrler is included in this measure. -
_ " The Ievel of lnternal drawdown is estlmated to be at elevatlon 600 ft (H2) to maintain an inward . .
'»hydrauhc gradrent and also to dewater the waste ﬁIl area. This will result in a hlgher_'
* maintenance dewaterlng rate.” Additional recovery wells W|th|n the contalnment barrrer are" |

included in this measure for this purpose

_ BayerMaterialScierice_NewMart CMSJuIy2006doc o el T e N




S barner This. cond|t|on was not factored |nto the barrier leakage calculation. -

. Itis also assumed that the existing groundwater removal/treatment system. will be in operation: . .
and: will allow treatment of pumped groundwater, and also contain any groundwater constituents . . . -
_'that may mlgrate outward through the contarnment barner This alternatlve w1ll |nclude the_' K

~-'seepagé (and average pumping rate) is estnmated at 38 gpm (19 gpm x 2.0 safety factor) for

© costevaluation purposes.. .~ - . 0 o

" 6.2.3.1.2 Barrier Constructability "

.. ! The choice of a suitable driving system is of fundamental»lmportance fo-ensure successful pile.

installation. Diesel hammers perform especially well in cohesive or-very dense soil strata.-Under

’normal condltlons it |s usual to select a ratio of ram welght to welght of pile. plus cap of 1:2to

1. 51 A dr|V|ng cap with a dolly is necessary to protect the prle heads and hammer dur|ng

“driving. A penetratron of 1-in per 10-blows should be cons1dered as the limit for the use of diesel .- “
- hammers. However; one contractor did indicate that they would: first consider a vibro-hammer or.
_possibly a. hydraullc press. It should be noted that vibratory pile drivers are best suited for work -.-.- -

in non- cohesrve sorls especrally when they are water-saturated

In the antrcnpated dlff cult. soil cond|t|ons of thls srte W|th regard to p|Ie |nstallatlon sheet pile . - -

) |nstalled between gu1de frames and dr|ven in short steps p|Ies i,3and5 f rst, then 2 and 4, etc "

IRelnforcement at the tips |s prudent for plles 1,3 and 5. lntermedrate gu1des are recommended
: to prevent flexing-and other associated driving- problems. Another method to |mprove drrvabllrty-i o
includes pre- dr|II|ng small diameter holes which have the effect of reducing the resistance of the - - -
~ soil strata, but can also provrde a conduit for seepage. High pressure Jettrng |s another opt|on -

' but both options may be precluded due to the contamrnants at the prolect S|te

‘Appropnate precautions should also be taken to determrne if the sheeting ' unzrps durlng hard-

‘ dnvrng (eg S|gnal transmltters etc) and contlngency plans should developed to handle" o
‘construction problems such as refusal above minimum tip elevatron efc. Drlvmg alone through -

- the anticipated. soil profile will most likely not achieve 100% penetratlon of all sheeting into the-

rock.: Subsurface unzipping would result in -significant increased- lateral leakage through-the - - -

Test driving that demonstrates unsatisfactory placement of the steel sheeting may necessitate -.-.- -

the selection of an altemative: barner technology that involves trench excavation, such as a

'sIurry wall. A cap/cover and internal groundwater recovery wells would be reqwred in

| i'conjunctron with the barrier to reduce/elrmrnate the infiltration of water and marntaln an |nward

- groundwater hydraulic gradient within the barrier system.

- The evaluation of Containment Barriers is 'described,in the following sections.
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_ from Ieachlng

> The degree of seepage reductron is dependent on the constructab|l|ty of the_ '

~ sheet pile wall to the extent that the mtegnty of the seams is compromlsed

»  No reduction in long-term risks to human health and the envrronment from .
" current levels as the COls will be left in place ' S

> ICs still needed to limit future exposure ‘risks. :
- .. - 6.2.3.3 REDUCTION OF TOXICITY, MOBILITY OR VOLUME (LIMITED—0) - ~ @ = = -~
~ » -~ No'reduction in toxicity or volume of COls with the barrier system alone. Provides "~

second ‘line . of defense (i.e. in addition to- Site-wide ‘Groundwater hydraulic, . .. .
: contalnment) agalnst the potentlal for SWMU Group A COls to.be transported to - ..
surface water

' 1 6. 2 3 4 SHORT-TERM EFFECTIVENESS (LIMITED 0)

> | Increased potentlal short-term exposure nsk for constructlon workers
| > No rmprovement in meetlng Short—term CAOs vs current actlons |
) | " 623 5 IMPLEMENTABILITY (DIFFlCULT 0) | | _
7 » " Difficult construction technlques given the subsurface geologlcal con'dlt|ons and’

~ depth to bedrock. Test dnvrng ‘that demonstrates unsatlsfactory placement ofthe
. steel sheeting may - necessitate the selection of an alternative barrier- technology.: RN
- that involves. trench .excavation, such as a slurry wall. (see Sect|on 6.2.3.1.2.0n
constructabrlrty)

) >_ o S|te utll|t|es and process plplng in the general alrgnment of the barner waII will be _ " : ”
~ difficult to relocate. : ' | '

6.2, 3.6 Cosrs (HlGH 0)

" Costs are h|gh ($8. 8MM Caprtal cost) with a hrgh level of uncertalnty The englneenng cost '
~ estimate summary for the contarnment barner Corrective Actlon technology is presented in- "~
Table 6.2-3. o A E '

D|rect and |nd|rect ap|tal costs and required groundwater mon|torlng component costs

' have been estimated using the following assumptions:- - - L ‘

~o- Construction management(@S% capital costs), - A A
.o~ Site-grading to provide working platform for sheeting installation;

) . . .. o. Steel sheetingplacernent (AZ—;34 low-yield steel sheet,1140,0l)0 s,
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0O

Long-term O&M costs ($75 OOO annually) assumrng thrrty (30) years of O&M have been'

- containment: system

‘Assumed four . (4) dewaterlng wells in"-the -alluvial aqurfer

. 'wastewater treatment system

inside: of the -

Groundwater treatment of incremental addltronal ﬂow of 38 gpm (costs under, o
- 08&M, Sectlon 6. 2.36. 2) and '

Four (4) new monltorlng wells in the alluvral aqu1fer at the POC

estlmated

o

o

Annual groundwater monrtorlng (VOCs SVOCs metals)
Annual data evaluatlon and reportlng,' o
Monrtonng well replacement (20%/5 years)

Recovery well operat|on (@ 5% capltal costs/yr)
,Groundwater treatment (38 gpm @ $1.00/1000 gallons)

© 6.2.3.7 COMMUNITY ACCEPTANCE (HIGH 2)

»

No problems or concems are expected. C

© 6.2.3.8 STATE ACCEPTANCE (HIGH—2)

. » .. Statelagency. acceptance is expected. - | -

© 6.2.3.9 SWNMU GROUP A- SHEET PILE CONTAINMENT BARRIER EVALUATlON

SUMMARY

Steel sheet p|le conta|nment barrrers were evaluated for the seven. crrterla and were scored

based on the evaluatron

-~ primarily because of limited: |mprovement in meetlng ‘CAOs, |mpIementabllrty concerns coupled
W|th high costs The evaluation results are summarizéd below: o ‘

PR T - I - L SRS e R LS
G2l sBE |.5% | & | w | EE |aElsiz|3 o2 g
=9 o= 3 o9 e L 3.8 - 0. B E’:_g o2 9|
bz | B58- T g 9. ER T Ba] . 928¢ eal56y
€0 S E> .80 “E- L CE "y 1l 358 |le » S
Su“:"' 885 CmE = 09 ol Y3 e 2

| Moderate | - -Limited ~ | - Limited. | - Difficult | High | .High : |.- High No.
1 0 -0 0 0 -2 2

Sheet. Pile Contarnment is' not selected for further consrderatlon
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L. 6.24 CONTAINMENTBARRIERS-SLURRYWALL N

' 6.2.4.1 DESCRIPTION

‘; Analogous to a sheet pile, the purpose of a slurry-wall is to isolate sources of COls from the = -
~associated groundwater zone beneath the source, reduce lateral hydraullc Ioadlng, and reduce R
_or eI|m|nate the Iateral m|gratlon potent|al of COls into the groundwater '

The barrler technology evaluated for SWMU Group A consists. of a soﬂ bentonlte slurry wall L

 bedrock). The slurry wall is constructed by excavating a trench that is filled with a bentonite S

:lnstalled to depths commensurate with the bottom of the alluvial aqU|fer (~50-60 ft-bgs to.

slurry The slurry hydraullcally supports the trench to prevent collapse and forms a ﬁlter cakeon .

* the trench walls. to reduce groundwater flow. The trench-is backfilled with the excavation: spoils:
‘that are blended with additional bentonite to form .the complete barrier wall: If the excavated - - - -
. spoils are not free of contaminants, they would not be useable for a trench backfill. Clean fil
': matenal would need to be |mported for backfill, and the sp0|ls would be assumied to be placed _
) . “onsite within the limits of SWMU Group A. For. costlng purposes |t |s assumed that lmported o

.. backfill material for SWMU Group A will not be needed. - L AT ST

- inflow to the containment cell area are: rainfall infiltration, barrier leakage and bedrock leakage. "

‘The area within SWMU™ Group A’ requrrlng the slurry wall barier is ‘estimated to cover
" approximately 7-acres and the wall length is estimated to be approximately 2500- lineal ft- (see.i
'Figure 3-1).. For. a maximum barrier depth .of ~60 feet, the wall could be constructed witha . - . -
'large excavator. These excavators have been used for trenches: up to 100 feet in depth AA o

" worklng platform approxmately 50- 100 feet ‘wide rs reqU|red for trench construct|on The N ‘
'|rregular topography surroundlng SWMU Group A makes it lmpractlcal to grade the wall ’
. alignment level or t6 a gentle slope around the. entlre perimeter: This surface topography would-

necessitate that-the wall be constructed-in stepped sectlons -Transitions between the sections :

include water and bentonlte storage systems a slurry le plant and a materrals unloadlng area.

 6.2.4.11 Containment Barrler Hydrolog|c Analyses o

- could be constructed with clay ﬂll |njected grout walls or steel sheetlng Support faC|l|t|es would~ - ‘

TThese facrlltles would most I|kely be located in a temporary support zone on top of the south h :
~ - landfill. B TR I L o ST L

S A hydrologlc analysrs has been'made to estimate the net water rnﬂow to the contarnment cell for’ B

the purposes of costing dewatering and water treatment- measures. The main components of

The SWMU Group A containment area total seepage rates are estimated to-range from 18 to . .-

“335 gpm. Groundwater removal from within the containment. barrier -is included . in this .

- measure. The'level of internal drawdown is estlmated to be at elevatlon 600 ft (H2) to maintain

. BayerMaterialScience_NewMart_CMSJuly2006.doc’ = . . * "1~ -~ =~ .0 1 oo e

aninward hydraulic grad|ent and also to dewater the waste fill area. This will result ina h|gher' o
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~ 1 6.2.4.2 LONG-TERM EFFECTIVENESS(MOderate— 1)

_ Itis also assumed that the existing groundwater removal/treatment system.will be in operation. - .

and will allow treatment of pumped groundwater,.and also contain any groundwater constituents
_ that may m|grate outward through the containment barrier. This alternatwe will include the

" incremental costs for treatlng the total estimated seepage through the contalnment system This _
-seepage (and average pumplng rate) is estrmated at 38 6 gpm (25 75 gpm x 1 5 safety factor) S

.. forcostevaluation purposes.. . .- . [ - . .

vThe evaluation of Containment Barriers is descnbed in the followmg sectlons )

' S|m|lar to sheet—plle barrler

D 'Effectrve in combmatron wnth a cap/cover in |solat|ng the waste materlal and hlgh‘ " o '
" concentration soils from groundwater, potentially reducing the ‘overall loading of =

.. COls to groundwater from. leaching.. The slurry. wall is expected to .provide. -

. greater actual seepage reduction than.a sheet-pile barrier,. although theoretrcally L

the steel sheetlng barrier would indicate a lower leakage rate

B > Weathered bedrock beneath the alluvium will not prov1de an |mpermeable zone' o
o allow seallng of the containment barrier. The degree of seepage reductlon W|ll _‘

~ also depend on the constructability of the slurry wall.

> ' Uncertainty - 'associated -with " the ‘soil- bentomte compatrbrlrty ‘with the site

contaminants; especially volatile organics.. .- .. . .. oo

co .. Research. to-date. has-indicated that some organic contaminants- can - -
- cause. slgnlt"cant changes to. clay structures and result in . rncreased; .

' permeatlon to contamrnants Bench-scale compatlblllty testrng W|th actual”

_ _ site contamlnants is requnred to assess organlc solvent permeablllty ‘
P effects on the bentonite matrix and provide ‘data ‘to 'verify ‘slurry wall-
“feasibility and design the slurry mix. Other backfill. compositions may -

need to be consrdered |nclud|ng soil-attapulgite and.geomembranes. ‘

> No reductlon in long-term risks to human health. and the. envrronment from .. :

current levels as the COls will be left in place

the containment area to malntaln an rnward hydraul|c gradlent
> Ics needed to limit future exposure rrsk's ’
6.2, 4.3 REDUCTION OF Toxrcm( MOBILITY OR VOLUME (errted 0)
Slmllar to Sheet p|le barrier:
‘ > ' Adds a second defense ~in addltlon groundwater hydraullc contalnment -
- aga|nst the potent|al for COls to be transported to’ surface water o
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) > Add|t|onal recovery wells would be requwed to manage barrler seepage wrthln 4




. ..... > - Noreduction in toxicity or volume of COls. -~ . - -
- >~ Pumping of groundwater from within the- contarnment system wnll reduce the
L overall mass of contaminants. '

6 244 SHORT-TERM EFFECTIVENESS (errted 0)

> Increased potentlal short-term exposure r|sk for constructron workers :

. > L 'Increased potentlal exposures to site personnel and the community from trench .
excavatlon of significant’ quantltles of subsurface materials, some of which |s, A

'l|kely to be contamrnated

0 ) No |mprovement in meetlng Short-term CAOs vs. current actlons .
6.2, 4 5 IMPLEMENTABILITY (lef icult — 0) o
> " Some similar |ssued to sheet p|le |
' o Slurry: wall construction subject to the presence of potentlally difﬁcmt s|te‘; '

- surface condltrons

. o .. ..Anysite utilities and.process piping in the general aI|gnment of the barrier.
-wall.would .need to be.relocated. pr|or to implementation of this measure. -

o_. N Property access .along the western side: of the barrier may need to be
o . evaIuated dependlng on the flnal allgnment of the waII W|th respect to the
ra|Iroad rrght— f-way ~ - -

> Conventional construction eqUIpment and the matenals of constructlon are' -
. read|Iy obtalnable ' : - e ,
T Limited workmg area anng the entlre alrgnment especrally to the west. -
“» " Varying topography along the alignment- requires “construction ‘in” stepped o

~ sections, resulting  in additional” excavation and grading to prepare the work
areas. Transition zones between the sections would also entail additional work. -
. > Potentially unstable soil/waste zones"(sIUdges and a‘sh) 'with elevated -, S
' . groundwater W|II reqU|re the appllcatlon of a heavy slurry mix to prevent trench" o 4
~ failure. Some areas of the trench may fail because of these conditions, wh|ch o
" would necessitate additional excavations. If subsurface -conditions are found to =
- be very unstable along sections -of the proposed “wall “alignment, then pre-
. excavation. measures, such as deep soil ‘mixing stabilization, should be: - -
cons1dered to allow mamtenance of a stable excavation for the barrier. Pre-
deS|gn |nvestrgat|ons should be performed to establlsh subsurface condltlons o
: along the proposed wall ahgnment . N g : S
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> .. 6246 Costs(Moderate —1) -+ - - - - - oo oo
o Costs are lower' than- sheet pile with similarly - high- uncertainty ‘based on- uncertainty of
- subsurface conditions, compatibility, etc. - The engineering cost estimate summary for the slurry -
wall containment barrier Corrective Action technology-is presented in Table 6.2-4.
Dlrect and indirect agital costs ($2 7 MM) and required groundwater monitoring -
component costs have been estimated us|ng the foIIowrng assumptions

) Construction management (@ 8% capital costs)

o Site grading to provrde working piatform for wall instaiiation
N i o Sorl bentonlte slurry wall (140 000 sf)

¥ the SWMU GROUP A area for final disposal under the future- cap/cover

.. ... .. 0 Assumed four (4) rdewatering_- wells inthe alluvial aqurfer,; inside_ of the’
: containment system : : :

| ; treatment system

,: :9 Groundwater treatment of incrementai additionai flow of 38 gpm (costs under
) 0&M, Section 6.2.3.6.2), and ’ '

)U : A'_' | o Four (4) new monitoring weIIs in the aiiuwai aqurfer at the POC

' "Long-term O&M costs ($61K annuaIIy) assuming th|rty (30) years of O&M have been’
gstimated. ‘These costs would be realized mainly on the cap/cover portion of the
~ alternative. and groundwater collection, treatment and monitoring. Costs for Caps/Covers.
are addressed in Section 6.2.2.

- 0. Annual groundwater monitoring (VOCs SVOCs metals), .-

. o-:‘ Annual data evaluation and reporting, -

o 'Monitoring weII replacement (20%/5 years)

B 0 Recovery well operation (@ 5% capital- costs/yr) .
o Groundwater treatment (38 gpm: @ $1 00/1 000 gaIIons) S

6 24,7 COMMUNITY ACCEPTANCE (HIGH-2)-

> N No problems or concerns are expected
| 6 2438 STATE ACCEPTANCE (HIGH 2)
> 5 State/agency acceptance is expected
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‘ SUMMARY . ‘ , . . _
' _.'Slurry wall barriers were evaluated for the seven cntena and were scored based on the;>
N evaluation The sIurry wall barrier i is selected for additional evaluation based primarily on the”
 more moderate costs vs a ‘sheet pile and comparable effectiveness |

) The evaluation results are summanzed below

6.2.4.9 SWNMU GROUP A- SLURRY WALL CONTAINMENT BARRIER EVALUATlON

s lsE0 ca | & PR R e
. '-E 0 u.. o A . R - _ B .
£s | s88 | e 2, | 2% 2 | -Fel|l g o 3
8¢ | 825|889 £ 2 5 8 28 eS| 5.0
o) = QS;Q. = a - o] £ o ,SCL ﬂ’mc QE;O:
€8 | 38> | 8% E ) ER a% |-3E8| 78 2
Sg 8385 | 58 k) E 60 8 O @ S
i g x> i g o< S ) ()
g A= : r= : RN o
| Moderate | Limited Limited Difficult | Moderate | High "High C
' 0 o. |. o~ 1 | 2 2

There are. other techniques and technology' variations that ‘are equally -effe'ctive to physical B

o place in the saturated zone, as is the case for SWMU Group A As more fully described in
‘Pump and Treat Groundwater Remed|atlon A Guide for DeC|s|on Makers and Practitioners

(EPA/625R-95/005), “...
of groundwater flow with capture zones . or pressure. ridges or physical barriers.”
- containment technology variations are not addressed in detail at this stage. of the CMS.

hydraulic containment can be accomplrshed by- controlling the direction

These -
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B placed in a vertical wall cont‘ guratron Contamrnated water is treated W|th|n the medra and
idlscharges from the wall under natural” flow - condltrons The “funnel and gate applrcatlon -

" 6.2.5.1 DESCRIPTION

- A passwe 'permeable reactive barrier (_PRB) system:forZ SWMU. GroUp A-has been assessed to - :

" .6.2.5 PERMEABLE REACTIVE BARRIERS (ZEROVALENTIRON) T R

be a potentially applicable Corrective Action technology- for perched water: ImpIementation e

“would involve the lnterceptlon and in- sntu treatment of perched water by use of a reactlve medra '

. where the PRB is installed in combination with a contalnment barrier (sheét pile.or slurry wall) to- -~~~ =

.hydraullcally drrect ﬂow to the permeable wall “gate” is not: conS|dered apphcable for SWMU o

; A area The funneI and gate PRB is hkely to aIter the groundwater hydraullc reg|me and cause: ”

fan increase in the water table elevation. The absence of the aqurtard hmrts the vertlcal -

" . containment ability of the' system and may result in an rncreased vertrcal m|grat|on of perched5 e

- For'the CMS, a PRB system using-zero-valentiron-(ZVI)'media is being e\raluated;-The barrier-
.would consist of iron-granules (ZVI) that are mixed with.a porous fi fill, such as sand, and placed .- - -

-water to the alluvial aquifer. -

" in a contlnuous trench across the horizontal path of the perched water Other potential PRB-

" media may aIso be apphcable |ncIudrng organ|c med|a (HUMASORB -CS, surfactant-modlt" ed . |

© - site-specific ‘barrier deS|gn for the final ‘selected med|a erI require bench- scaIe testrng W|th-
~actual perched water. T Tt s R

'zeolite (SMZ), nano-ZVI (submicron size), etc). The most cost-effective barrier media, and the: .

" PRB 2VI- téchnology ha's'been”shown to be effective in treating VOCs and other organics: *
present in SWMU Group A perched .water. .-Chlorinated 'VOCs degradation by reductive ...~ -

- by ZVI are less commonIy reported, and information on‘TDA treatment by ZVI was not available:

) The effectlveness and the applrcatron rate of ZVI for treatment of the groundwater constrtuents' .

_ dehangenatlon and. aromat|cs (benzene) destructlon have been well established in the Irterature
| (USEPA September 1988 FRTR December 2002) GeneraIIy, chlonnated VOCs are readrly o

reduced to non-toxic ethane ethane and chlorides. Case studles of mtroaromatlc degradatlon_‘

based on literature searches conducted for the CMS. - Research studies have-shown that - -

- nitrobenzene and hexachlorobenzene degradation was achieved by ZVI (Mantha etal, 2002, -

Yang Mu, et al, 2003; and. Lu et al, 2004) Aniline was reported as a by-product of the . “

| mtrobenzene degradatlon

V-to acceptable |evels needs to be determrned from bench-scale testlng The ||m|t1ng desngn factor o

~

‘hydraulic conditions affect the estimated contaminant residence t|me in the PRB treatment zone
. and must be factored into the ZVI design. . For the purposes of the CMS, the ZVI quantity for. .
SWMU Group A is_based on a typical ZVI application rate for chlorinated VOCs with a
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> | “ _pounds Fe (0) per square foot of wall

. Potential lateral flow of perched water. at SWMU Group A, under current ‘conditions, would be. .

~ from the interval between the local surface dralnage (approx elev 625 ft—msl) and the estlmated‘ L
ilelevatlon of the perched water (approx 635 ft.- -msl). For the CMS the PRB technology consrsts" -
- of a series of treatment walls on the south ‘west and east sides of SWMU Group A to forma'
continuous wall between. SWMU .Group A and any surface water drainage areas. The depth of -~
-~ the wall will vary, dependlng on the surface topography. In general, the PRB will be 20 feet deep. - -

) emplacement methods have been used dependmg on srte condltlons and |nclude |nject|on o
.deep soll mrxrng, broslurry walls and contrnuous trenchlng ‘The PRB wall would consist of a - .
- mixture of ZVl arid sand in a trench to approx. elévation 620 ft.-msl| around the SWMU GROUP: ~~ =~ = "~
. A west, south and east sides, approximately 1600 LF. The est|mated ZV1.(Fe (0)) quantlty for -
: groundwater treatment is. 480 tons The estlmated sand quantlty is 2000 tons. ;

,The evaluatlon of Permeable Reactive Barriers is described in'the foIIow:ng sections.

6.2.5.2 LONG-TERM EFFECTIVENESS (LIMITED =0) - . = = . i o i -0
> SRR R Would protect-the surface water from the potent|al for perched water to mlgrate R

.‘; > ZVI degradatlon of non-VOC organics present in SWMU Group A perched water . - -
' have not been fully demonstrated and the formatlonof_ toxic by—products: o

compounds produced by the ZVl reactlons W|th nltro aromatrcs would need to be'
 ruled out by bench-scale testing.

s » The gradual corrosion of the ZVI- medla has been reported and has been found to’
- form precipitation on- the metal - surface. - This causes -a reduction in ZVI - -
permeablhty and reactivity. In some cases this .corrosion has not affected the. -. . ..
N orgamc degradatlon rates..

6 2 5.3 REDUCTION OF Toxrcmr MOBILITY OR YOLUME (LlMlTED 0)

_ >. Questlonable on reducmg mass Ioadlng and mob|l|ty of contamlnants to surface |
' waters and the alluvial aquifer - based on. the absence of any evrdence of
- treatablllty for the site SVOCs, especially the nitroaromatic compounds """

"> " Would treat only the hor|zontal ﬂow of perched water whrle ‘most of perched o '
Coooo o waterflowisdownward. - - o Lo Lo L
> -~ Will not directly reduce or- ellmlnate the toxmrty or-mass of COls presently in ;7"-* ’
. place -
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6 2.5.4  SHORT-TERM EFFECTIVENESS (MODERATE — 1) T

" » ' Questions on the effectiveness of treatab|l|ty of site- COls and the percentage of

perched water that would see the PRB.

< » - Potential for substantial health-and safety issues for remedial workers because of ..

excavatlon and onsrte placement of contam|nated materlals

6 2. 5 5 IMPLEMENTABILITY (DIFFICULT 0)

A Lagoon Constructlon of the PRB trench may requrre temporary excavatlon'

»>, - Concerns ‘based on the presence of unstable filk matenals marnly the Ash. o

bracmg, especnally in unstable fill areas. Trench’ constructlon methods will need :

to be employed; such as bioslurry,- which-would: support the excavation.and not-

© require worker access to the trench. Excavation . spoils are assumed to be -

d|sposable within the SWMU Group A area.

: > . Potentlal underground p|p|ng and Utl|ltleS

The eng|neer|ng cost estlmate summary for the Correctlve Actlon technology is presented Table'

625

. CAPITAL

6 2 5 6 COSTS (MODERATE -1).

.D|rect and |nd|rect capltal costs have been estrmated for the lmplementatlon of thrs a

- of this technology and existing or new monltorlng wells will be required to’ provrde for

mclude

© ‘Construct|on management (@ 8% capital costs) L

" long-term monitoring. of SWMU Group. A.. Major cost components for this technology’

- e PRB trench construction, 1600:LF at an average depth of 15 feet, with 6 in HDPE .- -
pipe and aggregate backfill. The estlmated PAY (Fe (0)) quantlty for groundwater_ ‘

- 'treatment is 480 tons The estimated sand quantlty is 2000 tons.

_ 'o Monltorlng wells (4) in the Perched groundwater zone around SWMU Group A
OPERATION AND MAINTENANCE ' ‘

_Long -term O&M costs assumlng thlrty (30) years of O&M have also been estlmated for‘ B
" “the |mplementat|on of th|s remedlal technology Annual and perlodlc costs mclude '

N

o Performance monltonng (VOCs SVOCs and |nd|cator parameters) for 5 years
e . Annual monrtormg (VOCs SVOCs metals) for 30 years i ' '
° Annual data evaluation and reportlng,

o _ 'Most PRBs are desrgned to operate for 20-plus years with safety factors for

media corrosion. Operatlng data beyond a 20 year perlod has not yet been S
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-available. For purposes of the CMS, maintenance of the PRB is assumed to be

: neghgrble for the O&M  period. -
6.2.5.7 COMMUNITY ACCEPTANCE (HIGH -2) .

©» . - No problems or concerns anticipated- from the communlty
6 2.5.8 STATE ACCEPTANCE (MODERATE-1). T
D . PRB walls is an acceptable technology and would address establlshed CAOs

the potentlal to create addrtlonal COIs

6 2 5.9 SWMU GRoup A PERMEABLE REACTIVE BARRIER (ZVI) EVALUATION -
-SUMMARY

A SWMU ‘Group A PRB was evaluated for the seven cnterra and were scored based on the -

o evaluation.. The evaluatlon results are summarlzed below:
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)~ . 6.2.6 BIOLOGICALBARRIERS =~~~ ~ . = = . . .
" 6.2.6.1 DESCRIPTION : o - ' _
. The biobarrier- system evaluated for SWMU Group A perched water involves: an’ enhanced:

biological barrier wall (vertical) configuration across the. flow direction. of the perched water. .
_'Anaeroblc supplements would be supplied to the barrier media by dlrect rnjectlon or pumprng

into a prplng system installed in the trench Contamlnated perched water would be treated by

m|croorgan|sms establ|shed within and around the barrier and the water would drscharge from o

o the wall under: “natural” flow conditions. The operating. barrier should be hydraulically passive,:

.and not restrict the exnstlng groundwater. flow reglme or cause moundlng or redrrectron of the :

' perched water ﬂow

‘Biobarrier |nvolves the use of |nd|genous _microorganisms - to brodegrade the organlc BN
~ constituents in the subsurface both in groundwater and the. unsaturated zone The typical.

system uses injected gases (air) with other supplements and nutrrents to |ncrease b|ologrcal' -
_ activity. These systems generally operate’ aeroblcally However other supplements such as
" . methanol, molasses, sodium lactate, méthane -and- hydrogen: gas.and other electron donor. -

_materials have been injected to enhance anaerobic act|V|ty

' Brotechnology has been shown to be effectlve in treatlng petroleum hydrocarbons VOCs and:
some of the other organics present in SWMU Group A perched water. Chlorinated VOCs and - = -
_ aromatics - (benzene) b|odegradat|on has been well. establrshed in the literature (USEPA.

o Technology Innovation Office, August 1998; USEPA NRMRL) Generally, chlorlnated VOCs are N ' -
'reduced anaerobrcally Aeroblc degradatlon of most chlorrnated VOCs is generally much less -

. . effective. Case -studies of 'nitroaromatic biodegradation are- less’ commonly reported and:

rnformatron on TDA treatment was. not avarlable based on I|terature searches: conducted for the -

t.search although as |nd|cated for lnS|tu Blotreatment of Srte SWMUs in the Maln Plant Area

(ISB Section 6. 3. 5) nltroaromatrcs have been found to be successfully treated by anaeroblc -

. degradatlon

Other barier applications, such 'as the “funnel and“gate”,A andsparge wells, haye not been

_ evaluated at this time. The “funnel and gate” application, where the biobarrier wall is installed in- *
‘combination with a containment barrier (sheet pile or slurry wall) to hydraulically direct flowto -~ -
~ the permeable wall gate is not ‘considered applrcable for SWMU Group A since a continuous .

"~ low permeab|I|ty layer (aqurtard) is not present in the SWMU Group A area. The funnel and gate

_‘wall is likely to alter the groundwater hydraullc reglme and cause an rncrease in the water table '4‘"
- elevation in the SWMU Group A area. The absence of the aquitard fimits the - vertical
ccontainment “ability of the system ‘and: may result in-an’ mcreased vertical - migration of -~~~

_ groundwater.
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)' " Biosparge wells are also not considered applicable at SWMU Group A since the site subsurface
' :conditions are - very: heterogeneous: and- st‘ratif cation 'of 'sons/waste is eXpected “In these -

i the path of the contamlnant pIume Other potentlal medla may also be appIrcabIe |ncIud|ng' _
organic media (HUMASORB CS, etc). The most cost-effective barrier media, the brosupplement o

* and 'nutrient requirements and the site- spec|f|c barrier design, will require - bench-scale. testing’

:Wlth actual’ perched water from the site. Hydrogen and methane gases wouId not be used at the -

| wouId be |njected |nto the trench to ensure suff crent supplement drsperslon throughout the' |

: barrler

' The. effectlveness of a b|obarr|er for treatment of the perched water constltuents wouId aIso be'
determined from bench scale testlng The I|m|t|ng desrgn factor is generally the constrtuent with -

B the lowest degradatlon rate and the requrred residence time within the treatment zone, which is’

:pnmarlly the b|obarr|er wall. The groundwater hydraulic - condrtlons affect the estimated

>- 3 rPotentlaI Iateral flow of perched water at SWMU Group ‘A, under-current conditions, ‘would be - -

v'from the interval between the Iocal surface dralnage (approx eIev 625 ft—msI) and the estimated . . -
" elevatlon of the perched water (approx 635 ft.- msI) For the CMS the b|obarr|er technology'
A consrsts of a series of treatment walls on the south west and east srdes of SWMU Group A that_'
- would form a continuous wall between- SWMU - Group A and any surface water drainage areas.
The depth. of the wall will vary, dependrng on the surface topography In general the bio waII '

- would be 20 feet deep, or less. -

The biobarrier mstallatron method as proposed in the CMS is conventlonal trench excavation. - .- -

the ground surface is relatlvely flat and open and the per|meter area of SWMU Group A is not - '

'expected to have contammated materrals present in the subsurface

o General desrgn parameters for the SWMU Group A b|obarr|er waII are as foIIows

‘ e “Trench excavation to approx. eIevatlon 620 ft-msl around' the- SWMU Group A west,

'south and east srdes apprommately 1600 LF. The trench W|II conta|n sand W|th“

perforated p|pe and weII pornts The estrmated sand quant|ty is 2000 tons.

bench scale treatability testlng A I|qu1d feed system and trench prplng is |ncluded with ©

thistechnology.. . -~ . T

)- Y .The evaluation of the -SWMU Group-A biobarrier is described in the following sections. -




_ 6.2.6.2.LONG-TERMEFFECTIVENESS,(N/A). S IS -

A shallow biobarrier in SWMU Group: A would be. mtended treat potentlal lateral flow of perched .. - -
“water from SWMU Group A to protect surface water receptors An: anaeroblc b|obarr|er is-

considered an’ emerglng technology by USEPA and it has not been thoroughly demonstrated .

to be effectlve (USEPA, NRMRL) Anaeroblc degradatlon of the' perched water constrtuents has
- . been reported but the treatment: application was by insitu lnjectlon not by a-passive biowall: -
“mode. ln addltlon hydrauhc resldence tlmes in the barrier. trench are expected to be too shortto - -~ -

o scale test. Under passrve condrtlons a sand barner (permeabrllty k ~1 ft/day) at a hydraulrc' -
3grad|ent of 0.1 would have a seepage velomty of 0.03 ft/day The hydraullc resndence time for a

. 3 foot w1de trench: would be- approximately 60" days. This time ‘period is expected to be’

) Slnce blobarrrer technology has very I|m|ted demonstratron in sumllar appllcatrons and the trench ,
"apphcatlon at SWMU Group A has hydraullc Ilmltatlons the blobarrler is not apphcable for_‘ _
: perched water treatment at SWMU Group A . : S
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. onsrderably less than necessary for complete ‘anaerobic degradatnon of SWMU Group A - - ;

' any contamlnated perched water that may ﬂow Iaterally to surface waters Increasmg the trench L
‘width a- suffrcrent amount to prowde adequate resldence tlme is no practrcal for SWMU Group A




)" o 627 INSIT'U'CHEAMlC'AL OXIDATION (lSCO)’ R
- - 6271DESCRIPTION k o

' In-situ chemical oxidation (lSCO) has been |dent|t" edasa potentral Correctlve Actlon technology -
“for SWMU Group A. Oxidants such as sodium persulfate .iron- catalyzed hydrogen peroxide .
~ (Fenton’s Reagent), and persulfate (hydroxide- catalyzed) can_provide . S|gn|t" icant reductions in
soil and groundwater VOC .and SVOC. constituents, and .in some cases destruction of non- - . . :
. aqueous phase liquids (NAPLs). Bench-scale testlng is necessary to determlne the treatablllty'

T of waste const|tuents |nclud|ng sonls m|xed w1th TDl resldue materlal

' “The two most crltlcal success factors in aII lSCO prOJects are the effectlve dlstrlbutlon of

;present "This -combination requrres careful site" characterlzatlons screening: and feaS|b|l|ty'
. testing. . Failure to account for: subsurface heterogeneltles or preferentlal flow paths can.cause -
- an uneven distribution of the oxidant, resulting in pockets of untreated contaminants ... Low- .. -
- permeable soils and subsurface heterogenerty offer a challenge for the dlstrlbutlon of. |njected '

o ﬂmds” “Technlcal and Regulatory Gurdance for In Sltu Chemical Oxidation of Contammated Soil o
~and Groundwater” Second 'Edition, January 2005 prepared by the lnterstate Technology' . A
o Regulatory Council (ITRC)3 In Situ Chemical Oxidation Team. - : o

)' - SWMU Group A is "a'mixed waste area containing construction debris, process' residues,

‘ ~ polyurethane ‘strands . and: chunks, solids. shipping . crates, vpacking “materials; refractory. -~ -~ . -
“materials, asbestos -insulation, polyol and polyether.type. material, scrap metal, miscellaneous . .
_ 55-gallon drums, clarifier sludge, process related residues, iron oxide resrdue ‘and ash slurry.

" from the lnclneratlon of clarlt'er sludge ‘Since SWMU Group A does . not have the B N
characteristics to’ quallfy as a.high probablllty-of-success candidate for lSCO 1SCO is not - _

.. considered appllcable for SWMU- Group ‘A-and no further evaluation of- the technology will be§ SR
_made. ' : : : :

6. 28 STABlLlZATlONISOLlDlFlCATION T PR
-~ 6.2.8.1 DESCRIPTION - ‘ |
. Stabilization/solidification (S/S).as proposed for SWMU Group A involves the insitu introduction -

- of chemical reagents into the waste area to solidify the waste, soils and liquids and immobilize - = -
_the chemlcal constituents. Possible S/S. reagents include i inorganic materrals lime, cements kiln

dusts srllcates and clays as well as pozzolans such as ﬂyash based and orgamcs such as' o

3 “Estabhshed in 1995, the ITRC is a state-led, natlonal coahtlon oof personnel from the environmental regulatory, .
' agenmes of some 40 states and the District of Columbia; three Federal agencies; tribes; and public and mdustry
.stakeholders. The orgamzatlon is devoted to reducing barriers to, and speeding intérstate deployment of better, more -+ -
cost-effective, innovative enwronmental techniques. ITRC operates as a committee of Environmental Research

) .. Institute: of the States (ERIS), a Section 501©(30 pubhc charlty that supports ‘the Envuonmental Council of the-
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auger/caisson mixing and. shallow excavator mixing. .

' have been treated as well Typrcally, the organlc reagents have been used for. treatment of.

: organrc wastes and |norgan|c reagents have been used to |mmob|I|ze m|xed waste constituents

* by macro encapsulation. This’ process involves mlxrng of the waste ‘materials with cements or"

_ thermoplastic | and thermosetting: products. .- . Introduction . methods - include . injection, .~

- other inorganic materials to solidify the waste mass. Th|s process results in a reductlon inwaste ~

~ moisture, permeablllty and leaching potentlal P RO

:The COls At SWMU Group A are: 24—toluened|am|ne (TDA) benzene d|chlorobenzenes o

nlckel Applrcatlons of S/S for mlxed waste wrth chemrcal constltuents specrf c to SWMU Group.

'A have not been found in the literature. Generally, because of the numerous optrons for S/S

o reagents mixes and the complex1ty of waste-materials, bench-scale testmg is necessary to
»determlne viable, optimum freatment mixes. -A portion of SWMU Group A may ‘be ‘more "

. effectively treated wrthadlfferent S/S reagent mix thanothers. = - - ... 0

.For purposes of the CMS, a macro encapsulatlon stab|llzat|on technlque is- proposed to - -

soil m|X|ng and rnjectlon of cement/bentonlte reagents us|ng auger-type heavy eqU|pment o

" material thickness is 25 feet See Figure 3-1;

“ ‘ Exsltu mlxrng is conS|dered cost—prohlbrtrve slnce the entrre SWMU Group A would need to be '

T e .EReagent-appllcatlon‘at-20%'Portland cement vvith 2%: sodium- bentonite admix. Total - |
cement and bentonrte proposed are: approleately 80, 000 -and 8,000 tons (dry werght) ST

,respectlvely,

e ”Prlot scale field tests over a sub area. of SWMU Group A (m|n|mum 2000 sf) to assess -

_reagent del|very methods dosage and treatab|l|ty

’ The evaluatlon of S/S is descrlbed in the followrng sectlons |

6 2.8.2 LONG-TERM EFFECTIVENESS (lerted 0)

SWMU Group A presents a number of characterrstlcs that lrmlt and may preclude the S

effectrveness of S/S These |nclude :

States (ECOS) through its educatlonal and research act1v1tles an:ned at 1mprovmg the env1ronment in the Umted

States and providing a foram for state environmental policy makers” (www.itrcweb. org)
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)»:- -~ » - Heterogeneous -waste physical. characteristics, -including debris inthe landfill - - -
’ - area, wh|ch will prevent thorough reagent distribution and mixing, . - '

________ ». Mixed waste. organic constituents may. interfere with .S/S reagent cement.
. reactions,
) > ) Mixed wastes espe0|ally the organlc fractron would not be expected to be:'_

- 'completely |mmob|l|zed by s/s, espeCIaIIy over the Iong term. Contamrnant'

leachlng would be reduced from the current condltrons however ‘some Ieachrng S

- would-be expected over the long term.since the treated waste mass would not be: -
: lmpermeable and the waste constltuents especrally the organlcs ‘would .not be -
destroyed in the treatment process. -

: 6 2 8 3 REDUCTION OF Toxmmr MosiLITY OR VOLUME(Moderate 1) , L
> ' The |mplementat|on of S/S for. SWMU Group A wouId likely reduce but not

- ‘ellmrnate the potentlal for Ieachlng of COls to groundwater (i.e. moblhty)

| '>7 | A'_. | The treatab|l|ty of the waste fill constituents and the TDI res|dues will need to be. |

" evaluated by 'bench-scale testing. Quanitification of leaching reductions and = -

* groundwater quality improvements cannot be reasonably estimated at this time.

.. ... » . . The toxicity and volume:of the COls wastes would not effectively change since. - |
« - .. - ... thetreatment would not S|gn|t" cantly alter or destroy the chemical constltuents
) > Metals immobilization would be: s|gn|f|cant since reactions. with: the ‘metals will /

. result in the formatlon of less solubIe metal hydroxide, carbonate and srlrcate B
compounds ' ' ' '

" 6.2.8. 4 SHORT-TERM EFFECTIVENESS (errted 0)

S/S waste encapsulat|on oceurs in relat|ve|y short tlme penods after mlxmg Concerns '

""" mclude""' R
> Potential exposure of srte workers to the chemrcal reagents as we|| as to heat "
" and off-gas generation. ST o
" » - Potential for’ reactlon-rnduced effects such - as ‘the generatlon of excessrve heat el
and VOC off-gases. . . . .-
- 6.2.8.5 IMPLEMENTABILITY (Difficult — 0) A
- ». . The primary concem:is the presence of large ‘and bulkv debris. S/S reagent_j :

- placement can be performed. with specialized shallow and deep. soil mixing
equipment, however, bulky materials will prevent the operation of - mlxmg '

equnpment and the drstnbutron of reagents would be I|m|ted in those areas.

_ > Free hgurd s within the waste fill may contaln srgnnr icant |eve|s of contammants
> . & 7 including NAPLs:which would’ bevdlsplaced durlng reagent mixing and injections. - -
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)-i- . Containment systems, such as a continuous perimeter drain; “would be requrredf DT
- to prevent seepage and potential offsite migration of contaminants.- '

.. ... » . Ata typical soil mixing treatment rate of 500-1000 cy per day, the time to performj -
. the treatment of SWMU Group A would be 1-2 years wrth a smgle mlxmg auger . . . .
unit.
6. 2 8 6 Cosrs (HlGH 0)

_'The englneenng cost estlmate summary for the S/S Correctlve Actlon technology is presented " a

~in Table 6.2- 6

D|rect and |nd|rect cap|tal costs have been estlmated for the |mplementatlon of thrs: B
-Corrective Action technology Major cost components for this technology |nclude """ ‘

o | Constructlon management (@ 8% caprtal costs)

e Reagent appllcat|on at 20% Portland cément W|th 2% sodlum bentonlte admix.
-~ Total cement and bentonite proposed are approxrmately 80, OOO and 8, OOO tons -
.. ... .. - (dryweight), respectively; - - .. . LoD
- o A'2000 ton/day pug mill operation will be used to blend the cement/bentonrte
mrxture : : :

. ... . e . A.2000 ton/day batch concrete plant wrll be used to. make the S/S slurry for
> ' injection, -

° Shallow and deep sorl mrxrng augers wrll be used to rnject and blend the S/S"
reagents ' ‘ '

o And four (4) new monltorlng wells m the alluvral aquer at the POC

Lonq-term O&M costs assummg th|rty (30) years of O&M have also been estrmated :
" using the following assumptlons o : g ' ' C

_ ‘ e Annual groundwater performance momtonng, data evaluatlon and reportlng for 5-
B years(VOCs SVOCs; metals) A . :
B e Monitoring well replacement (20%15 years) o

° Recovery well’ operatlon and perched water collectron for 5 years (@5% capltal S
- costs/year) are reqU|red Costs are addressed in Sections 6.8 and 6.9,

.. o Groundwater treatment for 5 years (@ $1. 00/1000 gallons) are reqU|red Costs. = . .-
- are -addressed in Sections 6.8 and 6.9.- :

6287 COMMUNITYACCEPTANCE(HIgh 2) PR o

= ». .. : No problems or concerns expected. . . -




e

6.2.8.8. STATE ACCEPTANCE (Low —0)
>

* Concerns are anticipated based on-the uncertainties of the effectiveness of the - -

technology and the potential for formation of - new -COls with introduction of S/S:

reagents i into the subsurface.

6.2. 8 9. SWMU GROUP A- SOLIDIFICATION/STABILIZATION EVALUATION SUMMARY

i Solldlf catlon/Stab|I|zat|on of SWMU Group A was evaluated for the seven, cntena and was'

: scored based on the evaluatlon The evaluatlon results are summanzed below
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o 6 29 ON-SITE |NC|NERATION (BAYER FACILITY)
' 6.29.1 DESCRIPTION

' On-site mcmeratlon ut|I|Z|ng eXIstlng facrlltles at the Bayer New Martrnswlle Plant has beenj_'.’ _
“identified as a potential Corrective "Action technology for SWMU Group A. Bayer currently |

. . operates a. RCRA-permitted incinerator in- Block 21 that is used: prlmarrly for burning TDI. - |

_residues.. The system permit allows for 8500 Ib/hr of waste with a BTU value: of >4000 BTU/Ib. . . . -
. Soil treatment is allowed in the permlt 'However, Bayer has not treated soils. to-date. and no

o faC|l|tles currently eXlSt for handllng large volumes of sorls/debrls These facmty upgrade costs:

“are included in the cost estimate as direct caprtal costs Ash from the |ncmerator is conSIdered o

" hazardous waste and is sent: offsite for landfill disposal.. - - -+ ' AR

“Any ex-situ treatment techriology such as on-site incineration / disposal requires excavation and

. removal of SWMU Group A and raises the following concerns for. remedial operations within. - -

operatlng facilities: .

e Protectlon of constructlon and . Bayer. operatrng personnel from physical. lnjury or - .. . ...
exposure to.releases.- :

e 'Protection of adjacent, subsurface and overhead process piping and utility systems and. -
the functionality of sensitive electronlc process communrcatlons mstrumentatlon and . . .
operatronal controls

. The ‘excavation zone is-0-45 ft-bgs over.an area of apprOX|mately 7 acres. Average depth of
X excavatron is 25 feet. Excavations will lnclude zones beneath the water table and will require
' dewatenng Total waste matenal volume is estlmated at 325, 000 tons See Flgure 3-1. For'
_ -.SWMU-" Group A, the waste types are known to be mlxed waste materials, mcludrng soils,
* - debris; ash, sludges, and TDI residues. The SWMU Group A waste ‘soils and mterspersed TDl o
iresrdues are all-assumed to be RCRA wastes. a o o
. Capacity of Bayer's inclneratortand its -la‘ck of a mechanism to feed solids or ‘pro\/en‘operabllityi ‘
.are principle concerms. . The available capacity of the Bayer incinerator is approximately 0.25
;'tonslhr or6 tonslday The large volume of waste or even a. small fraction of the approxmately; -
- 325, 000 tons of waste would oven/vhelm the current available .capacity of the onsrte incinerator.
_'~Thrs equates to a waste processrng t|me of 148 years at 100% operatlons Therefore on-sne‘
- j incineration would involve building and’permitting an on-site hazardous waste incinerator since’
the current facility is not a feasible option. - Therefore, on-site incineration has been elrmmated N
_ from further consrderatlon Cost estimates have not been prepared atthistime. . - - - .
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» 6.2.10 INCINERATION (OFF=SITE) ~ - -. . ... . ... 0 .. o ool

6 2.10. 1 . - DESCRIPTION :

Group A As of 2005 there are 12 commercral hazardous waste mcmeratlon faculltles operat|ng

"|n North Amerlca (Ref El 2005) Nine (9) facmtles -are in the Un|ted States Total 2005
: 'commercral capaC|ty is approximately 500,000 tons per year. It is noted that 85% of the wastes’

-handled by these facilities are aqueous.and organic liquids. The remaining 15% are solids-and - -

.'sludges such as are. present in SWMU Group A. If it is assumed: that -the solids/sludges - '

) treatment capacnty |s 15% of the totaI then the total solrds/sludges |ncrnerat|on .capacity is

| approxnmately 75, 000 tons/year Most of the facmtres are reported to be operatlng at fulI_ E
. capacity. B ' S o o Lo D

'Total waste materlal vqume in SWMU Group A is estrmated at 325 000 tons If full capaC|ty =
- (100%) -of all of the North. American - commerC|al facilities' was “available, -processing of the
SWMU Group A -waste volume would -take 5 years. Assuming 20% of' the North ‘American -
zvrncmeratron capacity is avallable processrng of the SWMU Group A ‘waste volume would take: - -

22 years. The commerC|al rncrneratron capaC|ty is, however assumed to be madequate for

" jhandllng the estlmated waste quant|ty at SWMU GROUP A W|th|n a reasonable time frame (< 5

‘Based on'a typical RCRA incineration cost of '.$'3(')O/ton', tnoi'neration' alone_WOuld cost an -
: estimated $97,500,000 for - the 325,000 ‘tons of material in-SWMU" Group A.  Significant -

-additional- costs would be realized for excavation, ‘waste' preparatlon transportatlon and site -

- restoration..

Therefore,. based on -capacity and cost considerations, off-site incineration has been eliminated - - -

- from further consrderatlon
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Off-site Tandfi illing is a potentially appllcable ex-5|tu Correctlve Actlon technology for SWMU: o
-Group A. Both RCRA TSD and non-hazardous comimercial waste disposal facilites are
~ anticipated for disposal. The portion of the waste materials that will be disposed of by. either .

means will depend on waste classifications, onsite waste segregatron and ons|te Wwaste .

6 2 11 OFF-SITE LANDFILLING
6.211.1 DESCRIPTION

: treatment performance

r162 500 tons, are listed hazardous wastes These wastes would require dlsposal ata RCRA

: landfill- facility. This listed waste quantity was ‘based on the estimated volume of the ash lagoon? '
and the original South Landfill waste fill that is currently below grade. The-lagoon'is expected to =~~~

- contain mainly ash “derived from” the burning. of. wastewater sludge, which contained several: .-
now-listed “K” wastes. The South Landfill deep (below-grade) waste deposits are expected to
:contaln the bulk of the sludges and chemrcals that were landfilled prior to the onset of RCRAA

o regulatlons The remalnlng waste volume 162 500 tons is assumed to be RCRA—charactenshc' '

wastes S

Under the USEPA 40 CFR 268 Hazardous Waste Regulations, Land Disposal Restrictions

(LDRs); -waste treatment- standards have ‘been established for land disposal of certain =~

~ - hazardous wastes. If the wastes do. not meet these standards, they may require treatment prior: o
to disposal. In addition, characteristic wastes would need to be treated to remove their RCRA -

.:charactenstlcs pr|or to offsite d|sposaI These wastes would likely be able to be disposed of ata -

- non-hazardous waste dlsposal landfill. Specrflc constituents found cons|stently at SWMU Group" '

- -Aand the|r RCRA LDR treatment standards under 40 CFR 268 40 are as follows -

‘jwa_st,e_ ‘Constituen't (4_0_ c_ER ;268.40) | T”?'mf,:’;/‘z;a"da’q Max'm"(’,;'F‘(f)'an"f!‘,’/,:’g"e?f’?” -
Benzene (D018) 10 1220 (SWMU 4)
Chlorobenzene (D021) 6 7520 (SWMU 4)
" Dichlorobenzenes (D027 and D028) - 6 - 3480 (SWMU 4) - -
2,4- Dinitrotoluene (D030). - 140 “Data incomplete
Nitrobenzene (D036) *= 14 Data incomplete
Cadmium- - - © 0.1 mg/TCLP - 618 (total), (SWMU 2) - C
Chromium 0.60 mg/l TCLP 96, 500 (total), (SWMU 2) 1 -
F-listed wastes Varies (specific waste): : - NA o
~ K027- Centrifuge and distillation residues from Nl Combus_tion;— as defined NA -
toluene dnsocyanate (TDly productlon " by 268.42 .
Other I|sted waste (K, P U) . ’ Varies (40 CFR 268.40) NA

;These maximum constituent levels- |nd|cate that the wastes are likely to exceed LDR standards
- and. require further treatment prior. to offS|te landfill acceptance per the. LDR standards. :

‘Regulatory_ _optlons. for treatment of the mate_rlals would include:
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For purposes of the CMS |t is assumed that 50% of the SWMU Group A waste vqume or'_ _ . |




_ Treat constituents to 268:40 standards, -
~.-. ¢ Obtain atreatability varlance under 268.44, -
“o -Use alternatlve treatment standards in 268 49,

In aII cases, the waste materlals are expected to requnre treatment prlor to. offsrte Iandfllllng
ThermaI treatment processes are identified for the organlc wastes.

: ” Based ona typlcal RCRA Iandfrll cost of $150/ton Iandfllllng of hazardous wastes (RCRA-hsted) B
_'alone would cost an estlmated $24 375 000 Non hazardous waste d|sposal is estlmated to cost '

-add|t|onal»costs ‘would -be reallzed for ‘excavation, -waste preparatron, onslte treatment,

-‘transportation and site restoration. These costs are expected to-range from $15-25MM. Total' .. - . -

costs for |mplementat|on of this technology for SWMU Group Aare. est|mated to be from $47.5

© 'to $57.5MM.

| _ 7ehm|nated from further consrderat|on

Therefore based on excavatlon treatment and cost conslderatlons off-srte landf II has been R
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© '6.2.12 SITE-WIDE GROUNDWATER CONTAINMENT AND TREATMENT ~ =~ = =

- Site-wide’ Groundwater Containment and Treatment will be evaluated in detail in Section 6.4

Treatment will be “retained” for SWMU Group. A

6.2 13 TRENCHES AND/OR RECOVERY WELLS FOR PERCHEDWATER © .. .. | .. .. ..

.. Site-Wide Groundwater. At this stage of the CMS, Site-wide Groundwater Containment and. -~

.. Trenches and / or recovery wells is-a potential technology to address contaminated perched o

‘water in SWMU Group A.  Perched water is defined as-discontinuous saturated zones W|th:'

" water eIevatlons above the larger Site water {able (alluvral aqU|fer) : Detalled descr|pt|ons of' -
: Slte groundwater condltlons are contalned in the RFl Section 7.0 (IT, 2001) and in other hrstorlc o

. site repoits, most notably the Description of Current Conditions- (lCF 1995) the Procedures and-

.Results of. Investigation Required under USEPA Consent Order (Geraghty and Miller, Inc, 1988) . - -
- and the Final Report Hydrogeologlc Condltlons at the Mobay Chemical Corporatron Plant Slte_; L

o (Geraghty and Mlller Inc 1985) Chemlcal analyses for perched water areas are contalned in '. ,

-the Geraghty and Mlller Inc, 1985 report The findings of these rnvestlgatlon reports provrde the' '_

~ - basis for the evaluation of technolog|es to address perched water

Perched water can ﬂow both horlzontally (laterally) and vertlcally In the South Landﬁll area of
- SWMU Group A, perched water conditions are very complex: because of the heterogeneous-- S
deposits of waste materials and.cover soils.- The perched flow in this area has been determined . - -

o reported anng certa|n portrons of the landf I per|meter partlcularly the south and east ends L

These seeps have been observed to flow i in dlrect response to precrpltatlonlrnﬁltratlon

. Perched water levels are generally between elevatlons 625 630 ft-msl in the South Landflll area.

‘The base of the Iandﬁll is at approxrmate ‘elevation 611 to 615 feet The ongmal ‘natural ground_ o

soils. In addition; the ash Iagoon area was used as a borrow area,-and the base of this lagoon is

B surface in the area (El-630-635) was excavated in the earIy 1970’s to remove -up to 20 feet of: ~

v'estrmated to be at. or- near elevation 615 feet.. The alluvial aquifer potentiometric surface

~ elevations (under pumprng cond|t|ons) generally range from elevatlons 618-623 ft-msl. The top

” _"of the alluvral aqurfer varles throughout the plant area, and i is generally between elevat|ons 600—_ |

underlyrng alluvial -aquifer overthe main plant area. ‘This aquitard varies in thickness, -and is

..~ generally thinner where eroded by the former stream that ran through the -main plant. In the

SWMU Group A area, the aquitard has been completely to partially excavated prior to .
_'development of the landfil and ash drsposal Iagoon The aqurtard appears to’ be completely '

o absent beneath the sludge lagoon .

| _-Chemlcal analyses of perched waterin'SAWMU :Group A ‘indicates'a range of detected volatile -

~and semi-volatile compounds, with h|ghly varlable concentratlons The perched water has been" '

sampled from the following p0|nts
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~ Geraghty and Miller monrtoring points from 1987 site mvestlgations LF-1P, 2P 5P, 6P
and 7P. See Flgures 31 and 3-2: for the monitoring pomt locatlons o

Perched water chemlcal analyses are summarrzed as follows

Perched water Analyses Summary- 1987 Invest|gat|ons
Chemrcal Compound, ug/l unless otherwise indicated
Mo;:,tlc:‘rtmg Be_nzene Chlorobenzene Dichlorobenzenes| Nitrobenzene | Nitrotoluenes| Toluenediamine
e S T . South Landfii . . . .. e
.LF-1P . 210. - 6000 ~ 260 @ . . L 100 . ‘ 33,700 .
LF-5P | . 170 | 1190 . 60 10. .30 730
LF-6P L . 1570 . 80 . .70 ) 110 '
"LF-7P . 2100 . . 2000 T :

Note Blank entry rndlcates non- detected (ND)

- The objective of addressing perched water: in the SWMU Group Ais to as3|st in the"

- plant wastewater treatment system

“achievement of the following Site CAOs:

> Prowde for-the ' continued control of potential off—snte migration of contaminated
groundwater to alevel that is protective of. surface water quality

from Site SWMUs (usrng the site boundary as the pomt of compliance)

. > Reduction of contaminant Ievels . as practrcable over time to support reasonably: N
S expected use. © ' : '

- TECHNOLOGY DESCRIPTION : :
" Collection involves interception of the: perched water from the elevation of the local surface. -~ -

drainage (approx. 625 feet) to the estimated surface elevation of the perched water (approx. -
635 feet) To assure complete collection of any Iaterally migratlng waters the collection system

Cwill need to address the perimeter of the ‘SWMU GROUP A where it abuts surface water

. drainage i.e., on it's south, west and east sides. The |ntercept|on of perched water will be bya - o
. series of subsurface collection drains. The drains will be placed in segments of 300 feet or less -

in length, with each section sloped.to'a collection sump. The depth. of the trench and sumps will
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': The collection sumps wrll be greater depths Each sump W|Il have a submersrble pump that . |
'-conveys collected lqu|ds to a local Iift statron from wh|ch the waters would be pumped to the"

For purpOSes of the CMS evaluation, the collectionsystem design is 'ba'sed. on the assumption =
. that 100% of the estimated net:infiltration into SWMU Group ‘A Area under uncapped conditions:
is intercepted. For a‘'vegetated cover condition, the net_inﬁltr'ation-is estimated to be 10.inches .~ -




°.

. per.year. Over 7 acres; the annual volume would be 70:acre-inches, or approximately 1,900,000 -
gallons General design parameters for the SWMU Group A perched water collectron drain are =
‘as foIIows

" Interceptor trench to approx elevatlon 620 feet around the SWMU GROUP A west

_south and east sides, approxrmately 1600 LF, The trench will contain a perforated HDPE‘ B

* pipe and be backfilled with coarse aggregate for a minimum 10 feet depth

Five collectron sumps with submersible pumps that dlscharge toa central lift statlon for o

. conveyance to the onsite- wastewater treatment system R R :

Average flow from the system will be 3.6 gpm,

" The.evaluation of Perched water Collection at SWMU Group: A is described..in' the foIlowrng‘

sectlons , |
62431 LONG-TERM EFFECTIVENESS (Moderate ~ 1) . -~ - - o
- » -+ Would provrde some assistance in meeting the CAO for controlling the potential --
- of off-srte m|grat|on of contamlnated groundwater and reduction of contaminant
o levels of S|te Groundwater _ -
> - Effectlve in collectlng perched waters that may otheanse mrgrate IateraIIy from
" the SWMU Group A area to'surface waters. But a perlmeter drain’ would not
)' ' collect all of the perched water allowrng some to continue to m|grate vertlcally to -
o _theaIIuvralaqurfer B A,
© 6.2.13.2 - * REDUCTION OF ToxXICITY, MOBILITY OR VOLUME (Moderate =1) -
> _Effectlve in’ reducing contaminant mass loading to. the -alluvial aqwfer and.
. minimizing the potential for mass loading to surface waters
N > - No effect on the toX|c|ty or mass of COIs presently in place. S
6. 2 13 3 _ SHORT-TERM EFFECTIVENESS (Moderate -1).
> : ‘Reduced potentlal for contaminant. mlgratlon to surface waters o
> Reduced contamlnant mass Ioad|ng to the alluvral ‘aquifer. o
» | Short-term increase in the potential for health and saf_e_ty_ issues for S|te and:'A
' '_,'constructron workers during |mplementat|on of Correctrve Act|on (| e. from
excavatlon and onsite placement of contamlnated materrals)
6.2. 13 4 IMPLEMENTABILITY (Diffi icult — O) """
" » 7 Traditional technology but difficult to |mplement on a Iarge scale wrthln a m|xed
oo wastelandfill.. L o D o o
: > - Main concern:-the presence of unstable-fill materials, mainly the Ash Lagoon; -

- underground piping and utilities; and handling of contamlnated materials. -
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6.2.13.5 - CosTs (Moderate = 1) -~

. presented in.Table 6.2-7. . - T T P P

CAPITAL

‘The engrneenng cost estlmate summary for the groundwater collectlon trench technology is -

. Direct and indirect . caprtal costs have ‘been estlmated for the |mplementatlon of this, .-

Corrective Action .technology. Additionally, groundwater. monitoring will .be. a required . .
component of this technology and existing or new monitoring wells will be required to

” technology mclude

o ] Constructlon management (@ 8% capltal costs)

) prowde for Iong-term mon|tor|ng of SWMU Group A Major cost components for th|s' o

° . Trench construct|on 1600 LF at an average depth of 15 feet with 6 in

HDPE pipe and aggregate backfill. Excavation sp0|ls dlsposal is assumed.

 to'be onsite within SWMU.Group A.-

o Sumps (5), conS|st|ng of 6 ft diameter HDPE manhole sectlons average: o

- depth 20 feet,

e Local Ilft station (6 ft dlameter HDPE manhole) wrth pump and dlscharge .

I|ne to wastewater treatment system approx 500 LF

) Monrtonng wells 2 -in, (8) around the collectlon draln

'OPERATlON AND MAlNTENANCE

’ Long-term O&M costs assummg thrrty (30) years of O&M have also been estlmated for: |

the |mplementat|on of thrs Correctlve Actlon technology Annual and perlodrc ‘costs

~|nclude
° Malntenance and replacement (@ 3% cap|tal cost/year)
""" o Wastewater treatment onS|te at $1 0/1000 galIon est|mated 19MM
’ gal/year . _
‘o Annual monrtorlng (VOCs SVOCs metals) |
"o Annual data evaluation and reporting, =
6.2.13.6 " COMMUNITY ACCEPTANCE (High— 2) - -
D TN Communlty concerns are not expected with this |ndustr|al site. )
6.2.13.7 - STATE ACCEPTANCE (Moderate - 1)
- » - Acceptance expected - Tt : :
» . Some concerns with- constructablllty and health and. safety issues expected

- ».. ~ Site CAOs would be posmvely affected.
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- .6.213.8  SWMU GRoOUP A SUBSURFACE COLLECTION DRAIN EVALUATION
SUMMARY :

_scored based on the evaluatlon The evaluatlon results are summarrzed below

- L _g‘-'t"eim
.- Effectiveniess -

" Shorbterm .
~ State L
 Acceptarice’ ..
S
“Numerical " . .
“Ranking : -~ )
" Selocted -

| Effectiveness.
for
SWMU
“SWMU Group -~

Community . .
.. Acceptance . -

. Implerrientability; -

“Reduction GfToxiclty 1
‘Mobility and Volume -

_Moderatej I
1

'A‘Moderate" Moderate‘ Modérate - bifﬁcult' 'Moderate'
1 : 1 . 1 0 -1

-“SWMU. Group A was ranked following the compIetlon of the crrterra evaluations. ‘Table 6.2-8
-~ presents a summary of the non-discounted. direct/indirect .capital costs, O&M: (annual) costs,

and .associated . periodic costs for each of the.evaluated. Corrective Action technologies for = -

' comparative purposes. 'Present value .calculations were completed for each of the rndlvrduaI:

o Corrective Actlon technologres ‘with the key assumption that the glven technology was the only
remediation requrred for that SWMU or SWMU Group Table 6. 2-9 presents a summary of the
. present value calculations for the evaluated-Corrective Action technologies in SWMU Group A.

SWMU Group A technologles carried forward to Section 7.0 evaluation area as follows:
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SWWIU Group A Sectron 6 0 Technology Evaluatron

Evaluatron Result

Technology

Institutionel Con’trolsl ‘

Covers/Caps (Soil, pavement and/or synthetic membranes)

Contarnment Barriers (Sheet plles, slurry walls, synthetrc membranes)

: tPassrve Treatment WallsL

Zerowvalent iron (ZVI)

'Biosparging' a

In-situ Chemical Oxidation (ISCO)

'In'-slitu Biological (ISB) [Aerobic and/orAhaerohic_], P

Chemical Flushing

Soil Vapor Extraction (SVE)

Enhanced SVE (In-situ thermal desorption by resistance and/or RF heating)

' Stabrhzatron

'eatment/Dlsposal [Assumes removal by excavatlon and/or pumping

: On-srte Incrneratlon (Bayer Facrlrty)

- | Off-site In¢ineration

| Thermal Desorption

 Biopiles/ Landfarming -

" Soil Washing

|- Off-site Landfill -

Groundwater Treatment -~

Enhanced Site-wide Groundwater Containment and Treatment

Natural Attenuation

Trenches and/or recovery wells (perched water)

' _g Evaluated and elrmlnated from further consrderatron
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) 63 MANPLANTAREA(MPA)SWMUs
o 6.3.1 SWMU / SWMU GROUPS DESCRIPTIONS AND RELATED SITE-WIDE CAOS

The Main Plant Area (MPA) contains all of the site SWMUs or SWMU Groups of lnterest w1th~ -
‘the exceptlon of SWMU Group A. The. SWMU.-Groups and SWMUs within the MPA have
' allow potent|al Correct|ve Act|on technologres to be evaluated for the MPA as a whole to '
facllrtate the CMS process lndlv1dual drfferences in the SWMUs or SWMU Groups srgmﬂcant to -
" a partrcular Corrective Action- technology evaluation, ‘are ‘addressed ‘as appropriate. A brief
summary of the individual MPA - SWMUs' or SWMU-Groups is contarned in -the following -

" swrvru Groups o

' Sorls assomated with certa|n Site SWMUs to leach COls to Slte Groundwater in concentratlons o "
of potentlal concerns, based on screenrng of the Site Sorl COl concentrations agarnst the srte
+ specific SSLs.” Site' Soils contalnrng COls ‘in ‘excess of the SSLs ‘are to be addressed as a
potential source for the COls identified in groundwater Slte-WIde CAOs related to MPA SWMUs SN
~ are bolded in the site-wide CAO list below: :

_»' The specific i |ssue to be addressed by th|s CMS Wlth respect to Slte Sorls is the potentlal for Srte; o

-~ . . » Atall times, prevent-unacceptable human. exposure (carcinogenic risk > 1-x 10® and -
) ' ‘Hazard Index > 1) from affected Srte Groundwater and S|te Sons ‘ : '

o The Slte Soil CAOs are as follows """"""""

> Prevent unacceptable |ndustr|al worker exposures to shallow (0 to 2 ft-bgs) surﬁcral s0|lf _
| o COls (re detected contamrnants) e '
- > Prevent unacceptable constructlon ‘worker exposures to subsurface (0 to 5 ft-bgs) soil .
S OIS and o el D - |
-» Prevent unacceptable construct|on worker exposures to soﬂ COls (at all depths) ,

- The Srte-WIde Groundwater CAOs are as follows S

: > Prevent unacceptable human exposures to recovered contamlnated groundwater -
» - Maintain current groundwater recovery well system operation for groundwater collectron
and plume hydraulic containment within the Site boundary, and o :
> Provide for the continued control of potential off-site. migration. of contaminated.
.. groundwater to a level that is protective of surface water quality. N
> _|mplement reasonable efforts to ellmlnate or m|t|gate further releases of contammants_ .

~» Reduction of contamrnant levels, as practlcable over tlme to support reasonably‘.
Coexpected USe. [ ool
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' SWMU Group B is a former bulk TDI residue fill area and lies undemeath the Bayer Plant =~ =
. wastewater and storm water storage and treatment facilities. The existing facilities have either
been constructed on or within fill material consisting'of aiiuvial soils vinterspersed with. TDI
residues. The entire SWMU Group B area is within the operating boundarles of the plant, which
" has controlled access. The area of SWMU Group B'is. estimated to' be approx1mate|y 10.5°
‘acres. SWMU 5 currently contains an equalization basin, approxrmately 2 acresinarea, anda |
oo ralnwater.storage basin, approximately 1.2 acres in area. The average depth of the basins'i is20. .
feet. . The existing. Bayer Plant wastewater treatment facility .includes two. (2) 125- ft diameter . .
'clarlt" iers, two (2) 100-ft diameter aerat|on tanks and other smaII support bU|Id|ngs Any intrusive

oo Based on the RFI exposure ‘risk assessment no further action is warranted |n SWMU Group B'
‘based on the calculated risks for industrial and construction ‘worker scenarios. The comparison
_ of soil concentrations to SSLs indicate a potential forsCOIs.to_ leach to.groundwater at potentially :
unacceptable concentrations..

, 63128WMUGR0UPC R e
- SWMU. Group C. contains three relatively smaII areas (SWMUs 8, 9 and. 11) .and one large - .
) , .'general residue fill area (SWMU 7). SWMUs 8 and 11.were former waste treatment pits, from. . .
~ 200- 400 sfin area, ranging from 7-10 feet deep. SWMU 9 was a temporary residue storage pile
'area apprOX|mater 100 by 140 feet. SWMUs 8, '9 and 11 are in open non- operations areas.
= SWMU 7 encompasses an approx1mateiy 4 acre area in Block 21 that includes the incinerator- -
facilities, the fuel oil' storage tank -area  and' the -other. SWMUs within.the group. The entire .- -
_-SWMU Group C area is wrthin the operatlng boundarles of the plant which has.controlled . -
" access. |
The SWMU. Group C Area has'either‘b'een oonstructed on or Within fill material. consisting of-_'_,. . -_‘ _
ailuwal soils interspersed W|th m|sceilaneous solid waste debris ‘and TDI resldues Any |ntrus|ve
operation and malntenance activities for the area, and for |mmed|ately adjomlng faC|I|t|es “will
- nieed to be addressed in the institutional controls. o -
~ ‘Based on the RFI exposure risk assessme:nt,' no further action is warranted in SWMU Group C
- based on the calculated risks for-industrial-and construction worker scenarios. The comparison. -~ : -
of soil concentrations'to SSLs indicate a.potential for COls to leach to- groundwater at potentlally S
. unacceptable concentratlons ' ‘

6 3.1.3 SWhU GROUP D

_ .;.SWMU Group D .encompasses the former wastewater trench (SWMU 10) and acid - -
) . neutralization basin system. The trench was Iocated |naformer stream channel that ran through




~ : the plant and was connected to the neutralization basins (SWMUs 12,:15 and-16). The trench- =~ -
:segment identif’ ed as SWMU 10. contains .a main branch approxlmately‘ 1850 feet long,"and-a -~ - -
17 ft deep. SWMUs 15 and 16 are smaller, with dlmen5|ons of 10 ft by 30 ft and 12 ft by 12 ft by' o
_: 15 ft respectlvely The depth of SWMU 15 is not known Each of the basrns were unlrned pits o

iThe entlre SWMU Group D area i is wrthln the operatlng boundarles of the plant Wthh has
- controlled access. Any intrusive operat|on-and ‘'maintenance - activities for the area, and for
.immediately adjoining facilities, will need to be addressed in the institutionai.controls. -

_ Based.on the RFI exposure risk assessment, no further action.is warranted in SWMU Group D
based on the calculated. risks. for- industrial and.construction worker scenarios. - The RFl - - -
N concluded that Group D should be evaluated in the CMS asa potentral source area for COls in.

o -groundwater i

6314 SWMU21

SWMU 21 is the former Nrtratlons Neutralrzatlon Basm 5Fc ThlS unrt was used to treat'
fwastewater from the Nltrat|ons Process Area w1th l|mestone The un|t was an unllned earthen

-trench. -

o Bas'ed on the RFI exposure risk assessment, no further action is warranted at SWMU 21 based:
.on the calculated risks for |ndustr|al and. construction worker scenarios. - The comparison of soﬂ S

unacceptable concentratlons

631 5 SWMU27

.SWMU 27 conS|sts of two small areas, one located on the southeastern Slde of Block 27 and ,
‘the other on the westemn side of Block 17 Two releases have been recorded in Blocks 17 and -
© 27 from product p|pel|nes One release occurred on January 16, 1994 and consisted of = =
. _approximately 400 pounds of benzene. The second r_elease occurred on January 17, 1994and
- consisted of approximately 150 pounds. of benzene. The spilled material was collected and.

contamlnated soils were contarnerlzed and shlpped offsrte for proper d|sposal R

-~ Based on.the RFI exposure risk assessment no further actlon is warranted at SWMU 27 based. - .
on the calculated risks for industrial and construction worker scenarios. The comparison of soil . . .
concentrations to SSLs indicate a potentlal for COls to leach to groundwater at potentlally, B

unacceptable concentratlons

6 3.1.6 MPA SWMUs ! SWMU GROUPS TECHNOLOGIES FOR EVALUATION

The technolog|es ldentlﬁed for MPA SWMUs that remalned after the screenrng step arel |
'summarized in Table 5-23 and include the following: -
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Institutional Controls- - -

Covers/Caps (Soil, pavement and/or synthetic membranes) ..

Containment Barners (Sheet piles slurry walls synthetlc membranes)

Zero-valentiron ZVI) ~

A Biosparging

“Ini-situ Chemical Oxidation (ISCO)

In-situ Biological (ISB) [Aerobic and/or Anaerobic]

Chemical Flushing

'Soil Vapor Extraction {(SVE)

‘Enhanced SVE (In-situ thermal desorption by resistance and/or RF heating)

Stabilization

On-sate lncineration (Bayer Facihty)

- Off-site Incineration .

Thermal Desorption

Biopiles / Landfarming

- Soil Washing - -

| Oft-site Landfill

-Groiindwater Tréatinen

j Enhanced Site-wide' Groundwater Containment and Treatment

Natura!l Attenuation

. Trenches and/or Recovery Wells (Perched water collection) :

“}( Evaluated and ehmmated from further cons:deration .

Some of the retained technologles were judged to be not applicable to SWMU 27 because ofits

relatively small size (<3OO sf) and complete eva
) technologles are noted as such in the text

Iuatlons were not performed These
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) - 6:3.2 INSTITUTIONAL CONTROLS . .- .- .. . " .. . .

The evaluation of Institutional Controls. for le for MPA SWMUs is.analogous to the evaluation = - .- -

'~ of ICs for SWMU Group A descr|bed in. Sectlon 6.2.1 lnstltutlonal Controls ICs are currently.
“in place for MPA SWMUs and will be formalized. Thrs technology will be carrled forward to' o
Section 7. 0 for. |ncorporat|on in site-wide alternatrves The eng|neer|ng cost estlmate summary '

. forthe ICs are presented in Table 6.3-1.

6 3.3 CAPSICOVERS
R Capl/cover technology isvery dlffrcult to implement on most of the MPA SWMUs because of on-
~going operations, operating: facilities and- structures, underground and overhead piping and - -
: 'co‘mmunications links. Summarizing MPA SWMUs relative to the p_Otential for Caps/Covers:

.o SWMU Group B (5 & 6) SWMU 5- (~10 5 acres) contains an.equalization basin.(~2 - .- -
. -acres) and a ralnwater storage basln (~2 acres) SWMU 6 contalns large tanks (waste':
‘ water treatment plant clarrf ers and b|o oxndatlon tanks)

“small (100 400sf each) separate areas. SWMU 7is an approxrmately 4-acre area that'
|ncludes the mcrnerator facilities and the fuel oil storage tank area.

0 SWMU Group C (7 8,9 & 11) SWMUs 8,9 and 11 are in ‘open areas but are reIatlvely:

5 SWMU Group D (10 12, 15 & 16) SWMU 10'is a Iong relat|vely narrow strrp of land
)' AR (2250 ft. by 30ft) that is an in-filled former wastewater trench runnrng through a major
T ’portlon of the operat|ng facmty In some areas the beneath plant facilities and structures..
SWMU 12 is the former neutralization spill basin located within: SWMU-10.and measures
.approxmately 30 ft by 100 ft A SWMU 15 cons|sts of two ‘small former basrns_'

'(Neutrallzatron and Settllng Basrns 5Fa) that have been backf lled SWMU 16 is the" .
| former Neutrallzatlon Bas|n (5Fe) that has been backfi lled and measures 12 ft by 12 ft '

o "SWMU 21isa former 30 ft. by 30 ft. unl|ned earthen basin that was backf lled |n 1971 lt':
" is located in the northern section of Block 16. The presence of above “ground | piping,
3underground piping & utilities and two structures with process p|p|ng and utilities over.
: SWMU 21 makes capping impractical.- N

o 'SWMU :27. consists -of two benzene 'spill areas- and ‘is located ‘on the western:side of. =~ - - -

- Block-17 in an access|ble area of the Site..

- SWMU. 27 is the only MPA SWMU where a caplcover is feas|ble The followrng evaluatlon is for
SWMUs 21 and 27 only.. . _

U 6331 DESCRIPTION T S
The cap/cover Corrective Action technology for. the- MPA SWMU 27 has: been assumed to -

: ‘consrst of the followmg for cost estrmatmg purposes

). e Sub base soil to achleve minimum 2% grade (avg 1ft th|ck)
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o fEngineered‘soit or synthetic cap'l cover.. ‘Assumptions for cost

'estimating purposes

AOTESTA

|nclude Geotext||e base. (non-woven) HDPE membrane (80—m|l) qeosynthetrc dramage R

, Groundwater monltorrng at the POC is assumed for cost estlmatlng
~ASee Flgure 3- 2 for the SWMU / SWMU Group Iocatlons

e

The evaluatlon of Caps/Covers i is described in the folIowrng sectlons

6.3.3.2 LONG-TERM EFFECTIVENESS'(Moderate 2)

purposes.

Moderate {improvement in meeting: CAOs for Site ‘Groundwater vs. current . . - -

S S
4 | , operatlon of pump and treatment and contalnmentof Srte Groundwater .
: > : -WouId assist. in. further. hm|t|ng worker exposure potentral to subsurface
N contaminants. , o o
, > 'Effectlveness will be dlﬁ" cult to measure due to the h|stor|c<o‘mingiling :of:plum'es"

“ from other Slte SWMUs

| 6.3.3. 3 REDUCTION OF Toxrcm( MoBILITY OR VOLUME (lelted 0

” >" ~ No reduction in toxmty or vqume of waste (& COIs)

- " ‘Mobility of the COIs minimized through reduced leachlng
" 6.3. 3.4 SHORT-TERM EFFECTIVENESS (Limited—0) =
) Increased potentral for constructlon worker exposure dur|ng

© 6.3.3.5 IMPLEMENTABILlTY(MODERATE 1)

> Conventional technology. "~~~ -
> - Some above ground structures. -
>

" be relocated for future access
6.3.3.6 .CosTs (Low ~ 1)

The -engineering .cost estimate summary for the cap/cover Correctlve

. ’presented in Table 6 3-2 Cost component assumptlons for thlS technology

e Constructron management (@ 8% capital costs)
e Slte gradlng to achieve min. 2% grade

..o Engineered .cap / cover consisting of: Geotextlle base

membrane (80-mil), geosynthetrc dramage net f|naI cover

' vegetatlon

o Long-term O&M costs assummg thlrty (30) years of

lnstallation.‘

include:

- BayerMaterialScience_NewMart_ CMSJuly2006.doc 648

D&M have also been
- estimated for the |mp|ementat|on of this Corrective’ Actiontechnology. -

: Underground‘piping'and utilities that would be covered by the cap would need to -

Action .technology is - - - -

(non-wouen), HDPE . .
soil (2 ft thick) and.




>-. . 6.3.3.7 COMMUNITY. ACCEPTANCE (HIGH—2) .
- » .-~ - Noconcerns or objections expecfed. _ : : :

- 6.3.3.8 STATEACCEPTANCE (HIGH—2) - - . 1 . - . | o

- » . - No concerns -or objéctionsvexpected. : :

..... 6.3.3.9 ;MAIN_PLANT-AREA SWHiUs - CAPS/COVERS EVALUATION. SUMMARY .

_Caps/covers for MPA SWMU 27 were evaluated for the seven criteria and were scored based . -

[

- Overall sl
_‘Numerical-~" -

" Acceptance
. State
A’cgep‘tahce;f.;
Ranking
Sélected
- for e
(SWMU L.
. _or N
SWMU Group

. ‘Bhortsterm .\
- Effectiveness - -~
implementability
U Costs
Community

SWHU Group/SWhMU
‘Effectiveness . !
. Redu}:ﬁohﬁpf‘ Toxicity,
- Mobility'and Voliime .~

K

- I BECD,2t | nia: :nfa-.|. nla.. {  nla- na.-l" na- | nal| na |
o7 Moderate | Limited | Effective | Moderate | Low [ High .| . High | [~ "
1 0 .2 1 ' 1 2 2.
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- R

: _depths commensurate W|th the bottom of the alluwal aqwfer (~50 60 ft-t
' SWMU or SWMU Group. A slurry wall is expected to be more effectwe than a steel sheet wall

6 3. 4 CONTAINMENT BARRIERS- SLURRY WALL .
. 634 1 DESCRIPTION - |

~ Currently, contaminated groundwater migration from the MPA is' contained by the site recovery -
- well system (Ref.: MFG, .2003).. The net effect of the barrier will be a rec
_groundwater pumping 'rate and the volume of. groundwater to be treated.

- ‘based on a preliminary assessment of 'subsurface- conditions' at the site. See 'the'3Sheet Pile

;'_approxrmately 10.5 acres and the wall length is estimated to be 2600 ft: T
‘Group C requiring the sIurry wall barr|er is est|mated to cover approxrmate

: wall barrier is estlmated to extend 4600 ft.

~ - south landfill. See Flgure 3-2 for the SWMU locatlons

BayerMaterialScience_NewMart_CMSJuly2006.doc

‘The-slurry ‘wall.is constructed by- excavatlng a trench that is filled with.a/
- slurry hydraulically supports the trench to prevent collapse and forms a frll
' walls to reduce groundwater flow. The trench is backfilled w1th the exca
- blended with additional bentonite to form the complete barrier wall. If the
" ot free of contaminants, they would 'not be useable for a trench- backfill. Clean fill material
-would need to be imported for backfill, and the spoils would be assumed
.- disposal at a RCRA Hazardous waste landfill.

- For a maximum barrler depth of ~60 feet the wall could be constructed W
: These excavators have been used for trenches up’ to 100 feet in deptt

- approximately 50-100 feet wide-is required.for trench construction. The relatively flat topography -
* . in the MPA makes it possible to construct. the walI in a continuous trench. Support facilities,

-Containment Barrier ‘evaluation-for SWMU Group A (Section 6.2.3). This ¢
: _isolate the _MPA,andthe,associated grou,ndwater, zone beneath the MPA. | -

The- area. within SWMU .Group B -requiring the: slurry -wall barrier is

wall length is estlmated to extend 1500 ft. The area within, SWMU Group

would include water and bentonite storage systems a sIurry mix pIant and

he area W|th|n SWMU
*Iy 10 5 acres and the

ith a large excavator.

a materials unloadlng

gs to bedrock) at the 7

es’timated‘ to- cover .

1A working -platform -

~hydraulic loading, and/or to reduced/eliminate the lateral mlgratlon potent|al of sourcé materials - -
.. or dissolved phase constituents into the groundwater. : . . S

uction in the total site .

oncept is designedto -

bentonite slurry. The .. . -
er.cake on the trench -
vati»on spolls‘that are' o
excavated spoils are

to be taken offsite for -~

D requrrlng the slurry '

area. These faclhtles would most likely be located in a temporary support zone on top of the_: :

: The evaluatlon of Contamment Barrlers is descnbed in the followmg sectlorts. ”




) . 6.3.4:2- MAIN PLANT SWMUS ~ SLURRY WALL EVALUATION SUMMARY:
' : Slurry wall construction is rmpractrcal to |mp|ement wrthrn the MPA.|

S iSWMUs 21 and 27 are very small'and not candrdates fora slurry wall -

¥ swMmu Group B contains the ‘Bayer Plant wastewater and storm water StOrage: '
' - ‘and treatment facilities. . - O e S

- ». .-+ SWMU Group C contains some smaller open SWMUs (8 9land 11). SWMU7is. .- -
a4 acre area that lncludes the |nC|nerator facrlrtles and the fuel oil storage tank

L » : SWMU Group D contarns an elongated former wastewater trench (2250 LF
' running through the Plant (SWMU 10); SWMU 12 (10 ft. X 30 ft) SWMU 15 10_’
"ftX30ft)andSWMU16(12ft X121#). S
'In addrtron the costs for a slurry wall encompassrng MPA SWMUs |s'very 'hi‘gh-. '_The R
) engrneermg cost estimate summary for the slurry wall- contarnment bar|rrer Corrective Action -
technology is presented in Table 6.3-3. ' ' '

- S se )l L | MEELT TR T I
‘B Ol sET z S FEICEE ANV I
=2 EQ l.=> | LE2- T o EE€L 4 |582]8 2 &
i [T L g - -0 . + i © G e Bl &
5 8¢ |lww | 26 £ o8 FE VRS I CES|058L0
3 v S -5 o & g | En| 8BaloeE 8z o
B <t m-‘—‘_ -3 t':, ,__Q . © = & >, E s 2"'; =
: (D c0 S 0 .. £ [ E Q - w't) (o 3= L) @ (73] =
Lo 9 | w2 &2 s ol esl gt zEle. T
B w- [ 5% |- " 30 U IRt IR ERERNN M,
B,C,D,21,27 n/a n/a n/a n/a High | n/a nfa| | nla. No
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for the MPA. Research indicates that oxidants such as sodium persulfate, iron- catalyzed
. hydrogen peroxide. (Fenton’s Reagent), and hydrOX|de-cataIyzed persulfate provrde significant:

o 6 3 5 INSITU CHEMICAL OXIDATION (ISCO)
o 6351 DESCRIPTION o

,reductlons in s0|I VOC and SVOC constituents.

solutron usmg actlvated (| e. via catalyst) sodlum persulfate Multlple successive |nJect|on events- -
~(i.e. two (2) events) were assumed to improve the. dispersion of the lSCO material through the
* treatment Zone. D|rect-push |nject|on methods will be used. General deslgn parameters areas T

,follows S

‘o

; Treatment zone is approxrmately 5 to 15 ft-bgs over the MPA Total area for the MPA to

be addressed is approximately 9-acres (not |ncIud|ng tanks and bu1ld|ngs) See 1SCO -

. .areainFigure3-2; - = - . . .. : Lo

ﬂslte in supersacks: < . o o

. Oxidant injeCtion is approximately 250 kg/boring/event; and’

Direct push lSCO rnjectlon po|nt spacmg is on- 10 ft centers (11 00 sf); -

Oxidant dosing at 0.5-1.0 % (5-10- g/kg soil, ‘on a dry weight basrs) Total® oxndant‘_ -

proposed is estimated at 0. 5% dry weight of s0|I Wthh equates to approximately 1000 =
tons at SWMU Group B, 420 tons at SWMU Group C 310 tons at SWMU Group D, 17,' K

“tons’ at SWlVlU 21 and 4 tons at SWMU 27

Sodium persulfate pricing is assumed at $1 20/lb W|th the mater|al bemg dellvered to the

Catalyst concentration is approximately 200 mg/l as Fe'>-EDTA; =

Two oxidant injections per boring in successive events, with the second event to follow .~

‘shortly after the evaluation of the Phase | monitoring. - .~ - .- - -

Pllot-scale field tests over-a sub area of the subject SWMU (m|n|mum 400 sf) to assess

,oxrdant deI|very methods dosage and treatability.

Bench scale testing is recommended to determlne the treatabrlrty of soﬂs contalnrng TDI reS|due e
materral ‘

: 6 3 5 2 APPLICATION TO lVlPA SWllIlUs

} Appllcatlons concerns and |ssues for ISCO technology in MPA are as foIlows

> The two most crrtlcal success factors in-all: ISCO projects -are . the effectlve

d|str|but|on of reagents in the treatment zone and the reactivity of a partlcularf

- _ oxrdant wrth the contamlnatron present Thrs comblnatlon requrres careful site’
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)-ﬁ . - Ccharacterizations, screening  and feasibility testing.- Failure to account for =~ - - . -
- subsurface heterogeneities or preferential flow paths can cause an uneven -
.~ distribution’ of the _oxrdant resultlng in pockets of- untreated contaminants .. Low-i' ,
‘ . permeable soils and subsurface heterogenelty offer a challenge for the
. _ ~ distribution of injected fluids” (Technlcal and Regulatory Gurdance for In Situ _
~ - .- Chemical Oxidation of Contamlnated Soil and Groundwater, Second . Edition,: =~ =~ . -

; January 2005 prepared by the lTRC)

» - ISCO technology utilizes strong, non- selectlve oxrdants in the unsaturated and. .
. saturated zones. = Any area that contalns structural fill composed of organic
components (such as TDl residues and other wastes) is not a candldate for this.
" technology on a wide scale because of the potentlal for structural degradation.’
"~ SMWU Group B (SWMUs 4 & 5) contains signifi cant TDI residues. 'ISCO
. requires close ‘spacing of .injection points .and multiple injections. ~ Active
. operating areas, such as the SWMU. Group B lagoons.and basins, are not good

candidates. - Therefore, SWMU Group Bis not consrdered a candrdate for lSCO

| ) > '7; Because ISCO is not a selectlve oxrdatron process very ‘high dosages may be: | ‘ ‘:
_ reqU|red in some areas wrth mixed wastes before the target COI i is affected.
""" > In any mixed waste area, there is a potential for by-prOdUCts W|th equal or worse
)—' S A' " characteristics than the target COls’ may exhibit. ' |
.+ -- » - Bench and pilot scale stud|es are requrred prior to wrde scaleuse. - - ST

"The MPA (exclusive 6f SWMU Group B) exhibits generally similar chemical characteristics with

- respect to' VOC and SVOC constituents that may make them amenable for ISCO technology. -
‘The dominant compounds, based on their concentration in soils and their potential for leaching . = -
_ to groundwater are the nltroaromatlcs TDA and VOCs benzene and chlorobenzene

SWMU Group C COIs

> VOCs— benzene chlorobenzene_ toluene (a_ll_ in
, trlchloroethylene A

' > SVOCs- 1,2- dlchlorobenzene 1 4- dlchlorobenzene 2 4- d|n|trotoluene 2 6- -
- d|n|trotoluene phenol and p chloroanlllne o e

“ SWMU Group D COls:
. > SWMU 10 VOCs 1 1- DCE SVOCs 2 4- d|n|trotoluene and 2 6- drnltrotoluene

- > SWMU 12 benzene chlorobenzene toluene n|trobenzene d|chlorobenzenes :

p chIoroan|I|ne

: BayerMaterialScience_NewMart_CMSJuly2006.doc = '~ = = *."6-53 ~. - el L




AN

- SWMU21COIls: -~ = - .

~ % VOCs-benzene and toluene

S o » 8VOCs- "nitrobenzene,' - 2,4- jdinitrotoluene, - 2,6- dinitrotoluene;' and p-

: chloroan|I|ne y : : : :
SWMU27COIs. S e

* » VOCs- benzene, toluene and TCE-

. chloroethyl) ether..

. T|ered Technoloqv Demonstratrons (ITD)

.* . BayerMaterialScience_NewMart CMSJuly2006.doc = =~ = 654" . -

- SPOTESA

e f . » SVOCs: nitrobénzene, . 2,4~ d|n|trotoluene 2,6~ - dlnltrotoluene and bis - (2~

‘_Because of the uncertainties in the effectlveness and |mplementat|on of ISCO W|th|n the MPA |t R
‘is recommended that a tiered technology demonstration program be implemented to evaluate

7 the feasrblllty ‘of ISCO remediation at the Site." This program wotld involve a series of

technology demonstrations  to test whether  hot spot removal “reduces - groundwater‘

_ condrtrons .The proposed program |ncIudes the foIlowrng

.. contamination at selected SWMU hotspot areas throughout-the MPA ‘that. best. represent site. - - -

o Up to four (4). demonstratlon areas- in. the MPA conducted .over.a totaI 5. to 10 -year. -

'penod

. areas throughout the plant that are most practlcally representatrve of Slte cond|t|ons ' _
‘ _The proposed test areas mclude SWMU 27, SWMU 21 and (2) other SWMU “hot spots” 7

- :o'_ ) Future ISCO actlons lncludlng potent|al full- scale apphcatrons in the MPA wouId be: '

based on the resuIts of the technology demonstratlons

: Implementatlon of the technology demonstration ‘program would provrde srte specmc data on

‘the feaS|b|I|ty of ISCO at the site, and -would also’ provrde des|gn data’ for estimating oxidant - -

tT he tiered technology demonstration program is -proposed as an. alternatlve approach to full- . -
~ scale lmplementatlon of ISCO within the MPA. The f rst step in.the t|ered approach is bench:

" testlng to determlne whether all target contamlnants are compat|ble W|th the selected oxrdant

-As such, costs for the 1ISCO demonstratron program are_independent of the full-scale ISCO -

costs for the CMS. The full-scale ISCO costs estimates are not provrded herein due to the
-associated uncertainties. Site Corrective Measures that will include ISCO will be proposed with -~~~ -
 the tiered technology demonstration program and the costs will be included for the scope of the:

demonstration program as descrlbed herein. .
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) ... 6.3.5.3 LONG-TERM EFFECTIVENESS (Moderate — 1)

. R Potentlally effectlve for groundwater and s0|ls with organic: contamlnants Care R

, 'unlntended effects such as generatlon of excesswe heat and off-gases

| > ' Heterogeneous nature of the subsurface matenals in some of the MPA SWMUs_‘

S Multiple lnjectlon actlons may be reqUIred
S > Potential for alternative COls'to be produced R
" 6.3.5.4 REDUCTION OF TOXlClTY MOBILITY OR VOLUME (Moderate -1) .

SR lSCO is - effective ‘in reducmg toxmty moblltty and volume of organ|c? '
D SR lelted demonstrated f|eld appllcatlons for nttroaromat|c compounds

© 6.3.5.5 SHORT-TERM EFFECTIVENESS (Moderate -1)

> vContamlnant reduct|ons are obtained in relatively: short amount t|me B -
. » .. . Precautions required to prevent exposure of: the strong oxndlzmg reagents to - - - -
workers. o _ DR ‘ L
. _ > | Precautlons reqwred to mlnlmlze potentlal OX|dat|on |nduced effects such as the'__ _
) ' - ~ generation of excessive heat and off-gases. - o ‘
| 6. 35.6 |MPLEMENTABILITY(DIf‘fICU|t—0) """" SR
> X Operatlng stte with multiple tnterferences (tanks bmldlngs plplng) in MPA for o

- insitu: technolog|es such as ISCO
> The heterogeneous and low permeability nature of the ‘subsurface'mate'rials o
. ... .. would require a large number of injection points to. complete the remediation and.
- presents a technical challenge for efficient distribution. of reagents
6 3.5.7 Cosrs (ngh 0)

-.The engineering cost estimate summary for the ISCO Corrective . Actlon technology, .as t|ered -
‘technology demonstratlons |s presented in Table 6 3-4 ’

.CAPlTAL L o . .
Direct and |nd|rect capltal costs have been estlmated for the lmplementatlon of this .

‘_ ‘_Correctlve Act|on technology Major cost components for thls technology lnclude o

| ‘o Englneerlng (@ 1 2 5% capltal costs)

_ o‘ Constructlon management (@ 8% capltal costs)
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) .6 3.5.9 STATE ACCEPTANCE (Moderate - 1) -
D AN May also require the procurement of a. Class V- UlC Perm|t-by-RuIe

‘o Direct push ISCO injection point spacing is on-20 ft-centers (1/400 ft?) for SWMU. - -
Groups C, D and SWMUs 21 and 27. Ox1dant dos:ng at 0.5-1.0% (5 -10 g/kg soil,

on a dry weight basis),

“ _ o Total oxndant proposed is apprOX|mately 1000 tons (0 5% dry welght) Sodlum ,
persulfate prtcmg is assumed at $1. 20/lb (2006 US$) W|th the materlal be|ng“

A o Four (4) hew monitoring wells in the alluwal aqwfer at the POC

' OPERATION AND MAINTENANCE -

Long-term O&M costs assumlng th|rty (30) years of O&M have also been estimated for
 the implementation of this Corrective Action technology, because the groundwater at the. .
Site will likely:remain.impacted for a period of .time. following.the completion of the ISCO = . . .
treatment. Groundwater monitoring-would need to be completed both in.and around the.

“test SWMUs to evaluate the effectlveness of the ISCO treatment and the potentlal long-

term |mpact on Slte-w1de Groundwater P.erformance monltorlng |s estlmated for a 5- '

iyearperiod. . D ol LoD Lo o

o Annual groundwater monltorlng (VOCs SVOCs, metals)

" o Annual data evaluation and reportmg,

" o Monitoring well replacement (20%/5 years)

* costs/year) are required. Costs are addressed in Section 6.5, and -

e ‘Recovery well operation and perched water collectlon for'5 years (@5% capltal-

o Groundwater treatments for 5 years (@_;$1.00/1000 gallons) are;requ1red. Costs.

. are addressed in Section 6 5.

S No concerns expected

. » . Must demon_strate both the_effectwe of ISCO in addressing the COIs and that no '_
- other contaminants are formed, , , _ '
6. 3 5_ 10 MAIN PLANT AREA SWMUS - INSITU CHEMICAL OXIDATION
'EVALUATION SUMMARY ~ - -

1SCO was' evaluated for the seven criteria and were scored based on the evaluat|on The o

- evaluation results.are summarized below: -~ .. .. oo o
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Long-term =
. Effectiveriess: .

" Reduction of* "
Toxicity, Mobility and:

Volume - . |

" Effectiveness. .

 Implementability

, 'C'o‘sts,";“ E

' Community. -
" Acceptance: - - .

Ustate -
- ;Agcepta_nc,;e‘,

‘Overall . -

‘Numerical. -~ .
‘Ranking

Sélecied

for.
SWMU-
. S OFs o
© SWMU-Group

@] SWMU Group/SWNU-

“nia

n/a

" n/a

. in/a

n/a

”nla

C,D

Moderate .
1

Moderate
1

. Moderate .

1

- Difficult
0

High

1

Moderate |-

Moderate
1

Moderate -

1

Moderate. -
1

“Moderate -
1

“High

1

Moderate _'r::},

27

- Moderate -
1

-'Moderate
1

: Modefate :

1.

- Moderate

1

Low |-

| Moderate

: BayerMaterialScience_NewMart_CMSJuly2006.doc

- 6-57




: In-situ’ b|olog|cal treatment (ISB) has been |dentn‘" ed as a potentlal Correctlve Act|on technology

6 3 6 |N-SITU BIOLOGICAL TREATMENT (ISB)
- 6.3.6.1 DESCRIPTION

for the MPA. The MPA exhlblt,generally ‘'similar-chemical characteristics with respect to VOC = -
" and SVOC constituents.- The dominant compounds,. based-on their .concentration in soils and .-. .-

their potential for leaching to groundwater, are the nitroaromatics, TDA and VOCs benzene and = . .
S chlorobenzene Metals cadmlum chromlum and nlckel were also present above SSLs in some
- ‘ofthe SWMUs ' o ' S

E The selected blotechnology would involve anaeroblc |n-s|tu treatment uslng an enhanced]
© process to create a reducmg environment for |nd|genous mucroorgamsms " In effect; a carbon
- source-is injected-into the ‘groundwater aquifer- that provides an energy source for indigenous - - -

.. microorganisms. As carbon is consumed, oxygen is depleted until the system becomes

o 'nltroaromatlcs

~anaerobic allowing anaerobic fermentation that produces hydrogen gas. The hydrogen gas.is .

consumed in competlng reactlons - reductlon of electron acceptors and reductlon of :

.' Hydrogen donor materlals are commerclally ava|lable to facllltate and |nduce the ln—S|tu_ N
~ anaerobic b|odegradat|on ‘of chlorinated hydrocarbons Both ‘agents havé had many

“deployments for this type of in-situ treatment. Recently, the U.S. Army ‘Corps of Engineers - -
- (USACE) conducted afield treatability study at the former West Virginia Army Ordnance Works

in Point Pleasant, WV on nitroaromatic impacted soils. The USACE concluded that the use of . . .

* site.

Bench-scale and pilot studies of' explosiyes-contaminated ground\lvater treatment .by reductive ‘

“Contaminants with s|m|lar|t|es to the Bayer site COls included dinitrotoluenes ,(DNT),
~ trinitrobenzenes - (TNB) and trinitrotoluenes (TNT).. A . proprietary- hydrogen donor material

_ this Correctlve Act|on technology prowded a cost-effectlve ‘means of treatlng the s0|ls at thls_ o

(Regenesis HRC) was used: to treat groundwater containing the explosives:constituents. The =

results of the lab studies showed that >95% reductions were obtained for most of the
" constituents in less than 30 days. Pilot studies indicated that site-specific action Ievels were |
~achieved for all. compounds within 106 days ‘Additionally, b|odegradat|on by-products |nclud|ng s

. nitrates, were. not found to accumulate in groundwater, -and ‘were also removed. by the

treatment

-~ The. lSB remed|at|on approach for the MPA is based on lnjectlon of solubilized hydrogen donor. -

materials.using a commercially avallable. product. A single.injection event was assumed for cost . . :

~ estimating purposes, but multiple successive injection events may be required'to improve the

" dlsperslon of the ISB materlal through the treatment zone D|rect-push lnjectlon methods w1ll be"
:used General desngn parameters are as follows o ' o
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): " o . Treatment zone is approximately 5 to 15 ft-bgs over-an area of approxnmately 9-acres
(not including tanks and burldlngs) -See ISB. area in Flgure 3-2; '

- e Direct push ISB lnjectlon point spacing is on 10 ft centers (1/100 sf)

o |SB dosmg at between 82 and 820 Ibs of hydrogen donor material per cubic- yard of soil -
(2720%, by weight). Further quantn‘" catlon of -actual dosmg quantltles will be-'_ '

”accomphshed foIIowrng the completron of treatablllty testmg For the purposes of cost' N o
estlmatlng the low end vaIue of 2% (4000 tons) will be assumed :

o ISB donor mater|al prrclng is assumed at $2 OO/Ib w1th the materlal berng dellvered to' N
~ the site; and ' o

° -:Treatablhty testing WI|| be requwed to determlne the most approprlate dosmg Ievel and
" . these costs are estimated at approx1mate|y $15,000.° : o

- . Remediation performance monrtorlng will be requnred for baseline and post-treatment conditions:
within the treatment zone soils and Iocal perched water ‘Monitoring -is proposed foIIowrng the = .. -
_ lnjectlon event : : :

ltis assumed that the Slte-W|de Groundwater pumping,. contarnment and treatment system will
_remain in operatlon dur|ng the |mp|ementat|on and . performance monltorlng period.
1 ' Groundwater recovery and treatment are descrlbed in Sectlon 6 5 and the|r assomated caprtal'
) icosts are not mcluded in this technology cost. ' '

: Caps/covers are not assumed to be’ used |n conjunctron W|th ISB since the |ntent of the‘
'treatment |s waste’ constltuent destruction: o C o S L

‘Because of the uncertainties in the effectiveness and |mplementat|on of ISB wrthln the MPA itis
~ recommended that ISB be evaluated for incorporation- into a tiered technology demonstration -
program to determine the feasibility of ISB remediation at the Site. This program would involvea -
technology demonstration test at selected MPA SWMU hotspot areas. It‘ is proposed that the -

TI'D program be conducted as foIIowrng

o The proposed potentral test area is SWMU 27.

, .°i The test area fo |nvoIve ~10, 000 f't2 area W|th|n SWMU 27

. Implementation of the TTD would prowde site-specific data on the feaSIblhty of ISB at the site, .
" and wouId also prowde deS|gn data for estlmatlng OX|dant smtablllty optlmum dosage rates
.appllcatlon methods, and monltorlng protocols ‘

" The TTDIis proposed as an alternative approach to fuII-scaIe |mpIementat|on of ISB wrthln the
'MPA. Costs for the ISB TTD have been devéloped (Table 6.3-5)." " Full-scale ISB costs =
) - estimates cannot. be determined. with any_-degree of .certainty.. - Site- Corrective Measures. -
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. . alternatives that may include ISB- will be pr0posed~as TTD and the costs associated with the. - |
TI'Dwill-be included. - - : :

- The. evaluatron of ISB TTD is-described;in the following sections. - R

' 6.3.6.2 LONG-TERM EFFECTIVENESS (Effective < 2)

Effective ‘Corrective  Action.- technology for - both soil and-'groundwater.? -
- contaminated by. organic constituents’ similar to the Bayer -site. -. Expected to ... -

prov1de for Iong-term effectlveness by breakrng down the COIs to less toxrc by-‘
| 'products : ”

Bench scale treatabrhty and/or pllot-scale studles W|th|n the MPA are requrred to _' .

~ delivery methaod for the site condrtrons

~ 6.3.6.3 REDUCTION OF Toxicity, MOBILITY OR VOLUME (Effectrve -2).

. groundwater would be reduced. - - L

>

ISB would destroy the COls - W|th the expectatlons that Ieachlng of COIs to -

- Field pilot testing and. performance monltorlng under site subsurface conditions

will provrde data for reasonable predrctlons of groundwater |mprovement andv

assocrated costs

| 6. 3 6 4 SHORT-TERM EFFECTIVENESS (Moderate - 1)

' The b|oIog|caI degradatlon process occurs over a Ionger tlme frame than other | o
* more aggressive technologies. o

More dlscrlmlnatrng approach wrth respect 1o destructlon of the: target-i‘
" compounds exclusively vs. more aggressive OX|dat|ve technologies.

- 6 3.6.5 IMPLEMENTABILITY (MODERATE —1) -

S

: Multlple |njectlon actions may be reqmred to assure treatment of the- entire MPA

to acceptable Ievels o

effectlvely dellver the ISB materlals to the soﬂ matnx

lmplementatlon dlff cultres

- Heterogeneous nature of the. soﬂs requnres a tlghtly spaced |nject|on gnd to .

Presence of above ground structures and underground hnes"_:adds to“

Potential for fill structural degradatron as a result of TDI breakdown by’

testlng
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POTESTA

donor- material. Su'pple,'mental soiI'-fracturing may -be used to increase the .-

distribution of donor liquids in the subsurface soils.-

> Operatlng faC|I|t|es (tanks buﬂdrngs plplng)wﬂl limit access to. some areas..

6366 COSTS(LOW—1)

'The englneerlng cost estlmate summary for the 1SB Correctlve Action technology as a 'ITD is-

” presented in Table 6. 3-5

6 3. 6 7 COMMUNITY ACCEPTANCE (H|gh 2)

> ‘ No concerns expected

6.3. 6 8 STATE ACCEPTANCE (H|gh 2)

> Acceptance of TTD expected

> | May require. the procurement ofa Class \' UIC Permrt-by-RuIe

| _ 6.3.6.9 MAIN PLANT AREA SWMUs —IN- ITU BIOLOGICAL (ISB) TREATMENT

EVALUATION SUMMARY =

: ISB ‘was evaluated for the seven criteria and were- scored based on the evaluation.' The -
evaluation results-are summanzed below: '

o0 . ém f B
o |l ed 33 E8 5 128 8| _Fo|w - -3
R/ 2 = > o - w- c e c ] =0 @. .3 =
= L o L« L5, R -l 3. s m i P=3uOf
- 5 o £ 2 g |- 8| Ea [ HEa| edE|283 65
9 £G. |85 Sy E. | o Eg |68 |3Es|eTd =
=5 Stﬁé‘ : ,«.—.Q: ﬁ.'f:’; 2 S 0 Q.. Q éﬂf w7 2
= w | 35 hTES g o< i B ®
.B _nfa n/a . n/a n/a’ n/a n/a n/a’
-G,D |-+ nla na -.-|.  -nla " n/a -nla |* - nla .n/a
21. n/a n/a n/a. n/a n/a n/a n/a
27 Effective Effective Moderate. | Moderate | Low High ~ | High
-2 2 1 1 1 2 2.
M/E-NOT EVALUATED
BayerMaterialScienice_NewMart- CMSJuly2006.doc . 6-61




6.3.7 ON-SITEINCINERATION(BAYERFAClLlTY) R AT

6.3.7.1 -DESCRIPTION

‘See Section 6.2.9.1 for descnptlons of site incineration facilities and I|m|tat|ons

‘Based: on site incineration facilities design, capacity, incinerator availability and operational =

~_encumbrances, -on-site. incineration is infeasible for all. MPA SWMUs with the exception of .-

| SWMU 27(800 tons).

> Bayer mcmerator Iacks a mechanlsm to feed SOlldS

- » The large volume-of waste material to be. processed approximately 392,000 tons, would -
: take a- total processnng time of >100 years at 100% operations. - SWMU 21 is also .

. excluded from further conSIderatlon because of hlgh waste volumes (6500 tons).

_ Excavatlon of MPA SWMU Groups A B and C, excludlng SwMu 27 is |mpractlcal

' because of on- gomg operatlons and / or the presence of plant process basms and

fstructural fac|I|t|es :

: The results of the evaluatlon of on S|te |nc|neratlon for SWMU 27 follow

_6 3 7 2 LONG-TERM EFFECTIVENESS (Effectlve 2)

> ) : Removal is effectlve |n meetlng CAOs

6. 3. 7.3 REDUCTION OF Toxwmr MOBILITY OR VOLUME (Effectlve 2)

‘:> . Source of potentlal Ieachlng of COIs to groundwater |s removed ‘ ‘

| ,6 3 7 4 SHORT-TERM EFFECTIVENESS (Moderate 1) ‘

> Removal over a relatively short perlod of tlme is expected
| 6. 3.7.5 IMPLEMENTABILITY (Diff icult — 0) _ : 4 ,
> Moderately dlfﬂcult for SWMU 27 based on I|m|ted capaC|ty of S|te mclneratlon N
| >' i At an estimated 50% of ava|lable capaC|ty processmg of the SWMU 27 SOI|S w1l| o

takeapprox1mately1year KR : a S

' 6.3.7.6 Costs (Moderate —1)

-SWMU 27 ‘has been .estimated for the on-site: mcmeratlon technology The engmeenng cost o
estlmate summary is presented Table 6.3-6. - g - R

> o Acceptance of TTD expected

* 6.3.7.7 COMMUNITY. ACCEPTANCE (Low-—O)- S

»  ~ Concerns- expected to permlt add|t|onal on-site incineration: capaclty for -

hazardous wastes.

: > o lnc|nerat|on and air permlt modlﬁcat|ons requ1red
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)— . 6.3.7.9 MAIN PLANT AREA SWMUS — ON-SITE INCINERATION -
On-site_ incineration was evaluated’ fqr the seven- criteria’ and .was:scored based on the
evaluation. The evaluation results are summarized below: '

SWMU Group/SWRIU .

~ Long-term ‘. .-
Effectiveness. .
.Overall." -
Numerical .-,
Ranking =¥

-’Acceptance-
Staten o
.. Accgptance. -
Selected
RPN (- AN
or .
SWMU Group

Short.term

Implementability
Si7cests U
Community

Reduction of Toxicity;
- ‘Mobility and Volume .

B,C-,D", 21 | ‘nla |7 nla - na | na |- °nla | nla | -nla
Effective | Effective | Moderate | Difficuit | Moderate | Low | Moderate |.
2 2 1 0 4 0 1 '
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) ; 6. 38 |NC|NERATION (OFF-SITE) , " . . , .
See Section 6.2.10 Incmeratlon - Off srte (SWMU Group A) for dlscussmn on commercral_

: offsrte incineration capacity.’

Based on s|te operatlonal related facrllty constralnts and waste volumes vs. commerclal .

: avallab|l|ty, off-site incineration is infeasible for all MPA SWMUs with the exceptron of SWMU 21-
/(6500 tons) and SWMU 27 (800 tons). -Based ona typical RCRA incineration cost of $300/ton,

‘: lncineratio'n alone wouId cost an estimated $115, 000' 000. Significant additional costs would be

|ncurred for excavatlon ‘waste preparatron transportatron and site restoration. This technology

has been elrmrnated from further conS|derat|on for SWMU Groups B C and D because of the o

6. 3 8 1 LONG-TERM EFFECTIVENESS (Effectlve —2) _ .
> Removal of the source of COls el|m|nates the potentlal to leach to groundwater

6. 3. 8 2 REDUCTION OF TOXICITY llllosu.mr OR VOLUME (Effectrve —2)

_> ', Effectrve in reduct|on of tOX|c|ty, moblllty, and volume of COls - elrmrnatmg the :
-potential for COls to leach to groundwater. - =~ - ' '
).- " 6.3.8.3 SHORT-TERM EFFECTIVENESS (Moderate—1)
' > Off-site transportatron issues will’ present potentral exposures to operators and: B
- the community - ‘ ' ' e T o o
- » - Commercial Incineration, capaclty will aIIowa target lmplementat|on schedule of <. -
_ Syears. . ‘
6384 IMPLEMENTABILlTY(Moderate —1) _ R S
- » . Difficult for SWMU 21 because of contiguous plant operat|ng facllltles o .
A > © Moderately diffi cult for SWMU 27 The depth of excavatron would be relatlvely'

~ shallow ~15ft-bgs and would be marntalned above the water table. Plant facilities i

A and process prprng wrthln and adjornlng the SWMU 27 area are l|m|ted
6.3.85 COSTS(HIgh—O) o

SWMUs 21 and’ 27 have been estlmated for thlS technology The engrneerrng cost estrmate
: summarylspresentedTabIe63-7n e '

6.3, 8 6 COMMUNITY ACCEPTANCE (Moderate—1)

Y .Concems expected based on IocaI impacts’ from waste hauling over an extended
S o period (31 year) For a typical highway Ioad of 15 tons a total of apprOX|mater-_
) e 40 truckloads per month would be required. '
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- 6.3.8.7 STATE ACCEPTANCE (High =2) -
> B

State/agency acceptance is expected. -

6.3.8.8  MIAIN PLANT AREA SWMUS — OFF-SITE INCINERATION EVALUATION SUMMARY .

. Off-site - incineration was .evaluated for. the seven- criteria’ and- was . scored . based on -the

evaluation. The evaluation results are summarized below:

SWMU Grd‘up‘l'SWMl] E

" Long-term. .
" Effectiveness. ..

"Reduction of Toxicity, -
 Mobility and Voluire

Short-term -
" Effectiveness -

. Implementability - -

: Costs 7

'C'dmfnﬁqity R
_-Accéptant;ejw‘ .

- ‘Acceptance - | -

- Ovesall - . . .
-« Numerical- - =~

Ranking *
- Selected:

- for: BRI RN
TSWMU- T L
Sor T

“SWMUJ,,Graup" ‘ N

B,C,D

" nla-

“nla

| nia

nla i

-nla -

" nla

21,27

Effective
M .

. Effective_

2

Moderate

Moderate

1

| Moderate
' 1

“High
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| | 6. 3 9 OFF-SITE LANDFILLING
6 3 9 1 DESCRIPTION

- SWMUs: RCRA commerC|al waste d|sposal facmtles are antncnpated for dlsposal

- site hazardous landfill capacity avallabllrty

" See Sectron 6.2. 11 1 Off-Site Landﬂllmg (SWmMU Group A) for a dlscusslon on commercral off-' SRR

: Based on site operatlonal related facrllty constralnts and waste volumes VS, commercrali o

avallabrllty, off-site landfilling is infeasible for all MPA SWMUs with the exception of SWMU 21
- (6500 tons) and SWMU 27 (800 tons). In.addition, based.on a typical RCRA landfill cost of . . -

$1 50/ton landf lling of hazardous wastes (RCRA-llsted) would cost an estimated $57,750,000 4. A

1for the 390 OOO tons of waste in MPA SWMU Groups B, C and D. Srgnlfrcant additional costs‘
~* would be |ncurred for excavation, waste preparation, onsite treatment; transportatlon and site’

restoration. This technology has been eliminated from further consideration for SWMU Groups

- - B, 'C and D because of the relatively high costsoompared to other-technologies. . .

.The evaluation of Off-Site Landfilling for SWMUs 21-and 27 follows

6.3.9.2 LONG-TERM EFFECTIVENESS (Effective—2) S

© » . ° Very effective since source of the COls is removed from the Site. = -
. 6.3.9.3 'REDUCTION OF ToxrcrrY MOBILITY OR VOLUME (Effectrve =2): e

~» - Removal of the COls is effectlve |n reducmg toxmty, mob|l|ty and volume and

: 6 3. 9 4 SHORT-TERM EFFECTIVENESS (Moderate —1)

> Commercial d|sposal capaclty availability is critical to removal and is expected to

_ be limiting removal rates.

‘ » (totaling 7300 tons), the average waste removal rate wouId be apprOX|mately 150

§ | . For an estlmated 1 year perlod to remove the materlal from SWMUs 21 and 27.

" tons per.week. Durlng this time there would be an mcreased potentlal for " |
~ environmental releases, exposure: to the commun|ty -and-. exposure to site: -

. workers

: _ to |mplement
6.3.9. 6 CosTs (Hrgh —0)
SWMUs 21 and 27 have been estrmated for thls technology see Table 6 3 8
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* 6.3.9.7 COMMUNITY ACCEPTANCE (Moderate 1) -

6 3.9.8 STATE ACCEPTANCE (ngh —2)

>

i The evaluatlon results are summanzed below

SWHU Group/siy |

 ‘Long-term
Effectiveness - .

'Reduction of'Td’ifcity’

-"Mobllity andVolume. .

.*. Shorterm” .
- - Effectiveness = -

B lr‘nﬁlfer'rfx‘e[itab'il'i:t&, g"",

“Costs .

" Community
-~ Acceptance. . .§ .

State -7
Acceptance - "

" Overall -
- Numerical -

- Ranking- . -

for - o Lo

~Selected . - B
CoswmMuT
S e B

- SWMU Group *©

»
o
o

.nla

=3
o

nfa -

" 'nfa

nla - |~

n/a -

21,27 |

Effective

Effective

2

Moderate
1

_Moderate

1

High

Moderate
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_ _6;.3.1 o CO_RI“R_ECTIVE“MEASURES ALTERNATNE V[R;ANKVIN:(_; SUMMARY~; MPA_SW_M Us '

' Table 63-9 presents a summary. of the non dlscounted dlrect/mdrrect caprtal costs O&M
»(annual) costs, and assocrated periodic costs for each of the evaluated Correctlve Action

- technologies for MPA SWMUs' for comparative purposes. Table 6.3-10 presents a summary of
-the present value calculations for -the evaluated Corrective Action technologres for MPA

- SWMUs. ‘ '

The table below summarizes MPA technologies carried forward to Section 7.0 for mcorporatlon _
- into Srte Correctlve Measures Alternatrves ' ' '

Sectron 6.3 MPA SYWIMU Techno!ogy Fva!uatron Resuits Summary *

‘ Techno!ogy ' o \ | SWMU Specrf' c Applrcatron
Institutional.Controls . . - . . B o ‘r;»,- Retamed TR
Retamed swmu_ 7. "

Covers/Caps (Scil, pavement and/or synthetic membranes) .

Containment Barriers (Sheet prles slurry walls, synthetic membranes)

rPassn/e Treatment Walls 2 Vertlcal walils canstructed by trenchmg and/or rnjectton ]

Zero-valent iron (ZV1).

Biosparging

| In-Sn‘u Treatment

In-situ Chem_ical Oxidatipn tISCO) ' _ [SWMljs:"'Z 1'27 v
In-situ Biological (ISB) [Aerobic and/or Anaérobic] - o : . Retalned TTD SWMU 275

Chemical Flushing
Soil Vapor Extraction (SVE)
Enhanced SVE (In-situ’ thermal desorptlon by resistance and/or RF heating)

_Stabilization

Ex Situ Treatment/D!spo.sal [Assumes removal by excavatron and/or pumpmg]

On-site Incineration (Bayer Facrllty) _ €7 Retained SWMU 27 ‘
Off-site Incineration D IV Retained SWMUs 21, 27»-;
-Thermal Desorption - ' ' o ' '

Biopiles / Landfarming
.| Soil Washing : : : :
Off-site Landfill - - - . - /", Retained SWMUs 21,37 "
Groundwater Treatment: o ' - i

Enhanced Site-wide Groundwater Containment and Treatment e ‘, R_ei’ameﬂ L

Natural Attenuaton -~ . . .

Trenches and/or Recovery Wells (Perched water eolle(:ti()n) :

" %~ Evaluated and eliminated from further consideration
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- Specific Cleanup Goals. Summarlzrng from Section 4.1:

6.4 SITE-WIDE GROUNDWATER - - -~ -~ . . . . -

- 6.41 CAOs FOR SITE-WIDE GROUNDWATER

. Groundwater

‘The alluvial aquifer is descrlbed in detall in Section 3.0, Summary of Current Conditions, and . . .- -

- The RFI and S|te -specific risk- assessment -concluded. the following . wnth respect to. Slte-W|de'

> Slte-W|de Groundwater does not represent a current r|sk to human health or the .

envnronment

| > " Current Correct|ve Measure - pump and treat for S|te-w1de Groundwater prov1des o
hydraullc contarnment of the COI pIume preventlng the off-srte mlgratlon of dlssolved -

-phase COls."

> Site-wide  Groundwater should be ~addressed ‘in 'a- CMS to - evaluate available -

‘technologies to expedite groundwater restoration..- .. = - . . . .
‘The Site-wide Groundwater CAOs as'discussed in Section 4.0 are as follows:

> - Prevent unacceptable human exposures to recovered contaminated groundwater, -

“and plume hydraulic containment. W|th|n the Site boundary, and L

*» Maintain current groundwater recovery well system operation for groundwater collectlon S

.. » Provide . for the continued control of -potential - off-site migration - of contaminated - - - -

:groundwater to a level that is protectlve of surface water quaI|ty

> ” lmplement reasonable efforts to eI|m|nate or mltlgate further reIeases of contamrnants

from Site SWMUs (usmg the site’ boundary as the point of complrance)

> 'Reduct|on of contam|nant leveIs as practrcable over tlme to support reasonably: N

expected use

6 4 2 MEDIA- SPECIFIC CLEANUP GOALS

Specific goals for Site-wide Groundwater were dlscussed in detall in Sectron 41 Medla o

‘ The proposed medla cleanup level” for Site groundwater is as follows

‘ > " Site related COI concentratrons < thelr respectlve MCL and WV Surface Water Quallty'r o o

Standard at the POC (Site Boundary).

* When containment is part of the final remedy, facilities and regulators shouId develop systems' o

‘to- monitor ‘the -effectiveness of the containment (Handbook of Groundwater Protection -and =
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- following criteria are proposed as measures of effectiveness of the containment element of the

Final Remedy

- > Periodic confirmation that no Site related COls have reached the drlnklng water wells.

“of any potential receptors.

> . Periodic documentatlon of en lnward gradlent for the alluvnal aqwfer at the Site

boundary

6 4. 3 SITE-WIDE GROUNDWATER TECHNOLOGIES FOR EVALUATION

: ‘The technologles |dent|f|ed for Site-wide Groundwater that remalned after the screenlng step'

are summarlzed in Table 5-24 and are summarized below:

- Site-Wide Groundwater - !mprovement Techngclogy Screening Summary

Technology Screening Result
Institutional Controls _ Retained . . -
| Covers/Caps (Soil, pavement and/or synthetic membranes) )
1 Containment Barriers ( slurry wall) ' . ‘Retained T

-Passive Treatment Walls [Vertlcal wails constructed by trenchmg and/or lnjecflon ]

| zero-valent iron (zV1)

Biosparging .

Jn—Sttu Treatment

In-situ Chemical Oxidation (ISCO)

- In-situ Biological (ISB) [Aeroblc and/or Anaerobic].

Chemical Flushing

- Retaingd

Soil Vapor Extraction (SVE)

Enhanced SVE (In-situ thermal desorption by resistance and/or RF heating)

Stabilization

Ex Situ Treatment/DlsposaI [Assume:. removal by excavation and/or pumpmg]

' On-site Incineration (Bayer Facuhty)

Off-site Incineration’

“ Thermal Desorption

1 Biopileleandfarming o

Soil Washing

- Off-site Landfill

| Groundwater Treatment

Enhanced. Site-wide Groundwater Containment and Treatment

Re‘tai'n'é_d_

Natural Attenuation -

Trenches and/or recovery wells — SWMU Group A Perched water Collection
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“in Section 6:1. Following the completion. of the detailed- evalua‘tion the individual Corrective

\ . . Each of these technologies has been evaluated using the seven (7) criteria previously described.

~ Action. technologles were ranked by aSS|gn|ng a numenc factor to the criteria to obtaln an overall

) ‘evaluatlon ‘score for the technology F|nal recommendatlons for Correctrve Measures" -

: alternatrves for overall srte rmplementatron are descnbed in Sectlon 7 0.

§ In the followrng sectlons potentlal Correctlve Action technologres have been evaluated for S|te-

wide Groundwater to meet the Slte CAOs related to groundwater and S|te Groundwater clean-.

upgoal
6 4.4 ‘INSTITUTIONAL CONTROLS
6.4.4.1 DESCRIPTION -

Institutional controls (ICs) are designed to prevent human exposures groundwater contaminants : 7 :
~ - over both the short and long-term. periods. : ICs-are currently in place to address onsite. ... . . .-

'wastewater treatment of recovered groundwater. Final ICs could lnclude'

o Plant safety plan descrlptlons of Slte-W|de Groundwater with safety protocols and'-

restr|ct|ons for worklng W|th|n or near groundwater o

e :Hazard communrcatlon plan for worker activities potentrally exposed to groundwater.

|nclud|ng perrodrc worker and contractor tra|nrng as necessary, with a general plant

facrlrty plan and mapplng notatlons for the groundwater condmons for referenoe o

. purposes P . ’ FEEEE . 'A - R R . . o

- o Deed restrictions andlor récordation with Miss Utility of West Virginia. The use of deed -
“restrictions will be applicable if the.current land use changes at some point.in the future,. .

as any deed restrictions will run with the land. .

_ This cost estimate is presented in Table 6.4-1.Based on the general acceptance of the need - -

and benefits. of ICs.in general, this technology will be carried forward into Section 7.0 for
‘|ncorporatlon |nto Slte-W|de Alternat|ves : ' _ T ' ‘ '

6.4.5 SITE-WIDE CONTAINMENT BARRIER- SLURRY WALL .
' 6.4.5.1 DESCRIPTION ' '

. The implementation of a low permeability, vertical containment barrier is a potentially applicable .
:'Correctrve Act|on technology for - Site-wide Groundwater The purpose of the. barner isto
) reduce/el|m|nate the lateral m|grat|on potentlal of drssolved phase constltuents into the N

-surroundlng surface water bodles prrmanly the Ohio Rrver The slurry wall would be used as a
. primary groundwater m|grat|on control mechanism as an alternative to'the exrst|ng Site-wide

:Contalnment and- Treatment system However, long-term groundwater dewaterlng from within .-~ - -

contamment cell area
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. Currently, contaminated groundwater is hydraulically contained by the site recovery well system
(MFG, 2003). The average. pumping rate of the recovery well system over the last 5 years has

~ been reported to be 474 gpm (MFG, 2003). The net effect of the containment barrier would be a.

o reductlon in the total site groundwater'pumprng rate and the ‘volume of groundwater to be
treated:  Groundwater dewatering within" the containment cell ‘and ' orisite ‘treatment and . =
L monitoring are: includedin this: alternative. Four-new monitoring' wells dre included in the cost:

. estlmate

. The barrier technology evaluated consists of a soil- bentonrte slurry wall rnstalled 1o depthsi
commensurate with the bottom of the alluvial aquifer (~50 ft-bgs. to-bedrock). A slurry wall is
_expected to be more effectlve than a steel sheet wall based on a prelrmlnary assessment of

" subsurface condltlons at the srte See the Sheet Pile Contalnment Barrler evaluatlon for SWlVlU: o '_
'Group A (Section 6.2.3). The slurry wall is constructed by excavatrng a trench that is filled wrth ' ': :

- bentonite slurry. The slurry hydraullcally supports the trench to-prevent collapse and forms a.
filter .cake on the trench walls to reduce. groundwater flow. The assumption for this analysis is - - - -

.'that the trench is backfi lled with the excavation spoils that are blended wrth additional bentonlte: .. .

' to form the complete barrler wall. If the excavated sp0|ls are not free of contaminants, they'
?would not be useable for a trench backfill. Clean fill materlal would need to be |mported for
- backfill, and the spoils would be assumed to be hauled offsrte for d|sposal at a RCRA.
.Hazardous waste landf Il at considerable costs. Evaluation of the SWMU Group A landfill under - - -

| placed onsrte in the landf ll could neutralrze some of those costs

‘The Site-wide Groundwater slurry wall barrier length requrred to contain the srte is estlmated to_' o

be 13, 000 ft. For a maximum barrler depth of ~60 feet the wall could be- constructed w1th a’
ilarge excavator These excavators have been used for trenches up to 100 feet in depth A |
- working platform approxrmately 50-100 feet wide is - requnred for trench construction. The: = = -
-SWMU Group A topography varies-and- would requ1re additional construction' measures as
: descrlbed in Sect|on 6. 2 4. - ' ‘

© 6.4.5.2 CONTAINMENT BARRIER (SLURRY WALL) INFILTRATION ANALYSES

" An estimate of the net water inflow. to the containment area has been made in order to define. -

the cost of dewatering and water treatment operations. The ma|n components of inflow to the
'conta|nment cell area are: ralnfall lnflltratlon barrler leakage and bedrock leakage

” The net infi ltratlon |nto the Slte-Wlde area has been estrmated assum|ng current mlxed cover- . |
_'condltlons For- capped areas, ra|nfall |nf|ltrat|on would be assumed to be neglrg|ble For the

area of approximately -130-acres, the annual -water volume would be 650 acre-inches, or
_.approximately 17.6MM gallons. The average flow rate would be approximately. 33.6.gpm. -
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" The slurry wall to-bedrock will not provide complete isolation of the groundwater. - The rate: of.

leakage has been calculated based on a range of ‘bedrock permeability and seepage zone . - -
.'thicknesses _ The slte—wlde containment area seepage rates‘ are estimated to_range from 89:2t0

. 167 gpm

'Groundwater removal from W|th|n the contalnment barrler is mcluded in thls measure. The level

of mternal drawdown is estimated to be at elevatlon 600 ft (H2) to malntaln an inward hydraullc'
:gradlent It is also ‘assumed that the eX|st|ng groundwater removal/treatment system willbeini
- operation’ and will allow: treatment of pumped: groundwater. This alternative will include the: -

’ _costs for treating the total estimated seepage through the containment system as an alternative -

to the existing. groundwater recovery system Th|s total inflow. (and average pumprng rate) is '_

estlmated at 162 gpm (1 0 safety factor) for cost evaluatlon purposes

6 4 5 3 EVALUATION OF SLURRY WALL CONTAINMENT BARRIER FOR SITE-WIDE -
' GROUNDWATER R o

“The “evaluation of the seven criteria :for a slurry': waII"C'ontalnment"B‘arrier'for'“Site'-wide :

- . Groundwater condenses down to two.: overrldlng issues: Implementabllrty and: Cost; whichis:

related to |mplementab|llty

6:4.5.3.1 |MPLEllIlENTABlLlTY

The constructability of a slurry wall around the perimeter of the Site is very difficult to lmpractical SR

V'|n this operatrng facmty (See Flgure 3. 2 and 3; 3) Some of the issues that would need to be
overcome |nclude

.~ » Constructing a- slurry wall to bedrock wnthln feet of the Oth Rlver lS possnble but very

dlfflcult

The western boundary of the Slte is very near the rallroad and the Oth Rlver '

- The proposed slurry ‘wall allgnment is mtersected by underground utllrty and |
process as well as overhead obstructions. Av0|dlng the railroad and S|te related
obstructions in the allgnment pathway forces the -alignment very near the Ohio: -

* River. Water intrusion into the trench excavation for the slurry wall would pose a. .

dlfl" cuit and expenswe englneerlng and construct|on challenge

-» Operating process facilities along most of the proposed barrier alignment severely limits .- - - -
the constructabrlrty of the barrier. Sufflclent undeveloped property -areas are not

' currently ava|lable beyond the plant operatlons to allow unrestrlcted construct|on of a
-barrler ‘

o > Slte utrlrtles and process plplng and communrcatlons mfrastructure

- > jProperty access anng the western srde of the barr|er would |nvolve rarlroad r|ght- f-way_ _

BT lssues
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6.4.5.3.2 CosTs

" . . Ignoring most of the unknowns mentioned in the “implementability” discussion, an engineering
_cost estimate has been developed .using .standard ..costing. software. This.result ($15.7MM .
~ Capital) is _presented in- detail in Table 6.4-2. However, the cost to. deal with the

' |mplementab|l|ty issues is not ‘determinable ‘with standard software at present Consequently,' '

' the uncertalnty in the estlmated cost to |mplement th|s technology is 100% or more

6.4.5.33 ALLUVIAL AQUIFER SLURRY WALL — EVALUATION SUMMARY ’

A slurry wall barr|er for the Site-wide Groundwater is not practlcal from an |mplementab|I|ty or’

- cost standpoint. In addition, a perimeter barrier will still require a slgmflcant ‘pump and treat -

.element to remove water.which leaks into the site and insure an inward gradient and to manage SR

: surface infi ltratlon over the assumed 130 acres of. contalned area.. At this point in the analysns it
s clear that there are other equally t|me tested technologles such as hydraullc contalnment via

groundwater extraction wells that are- more practlcal more cost effectlve and capable of

- achlevmg Site-wide Groundwater CAOs.

6 46 |N-SITU BlOLOGICAL TREATMENT -

' ln-S|tu b|olog|cal treatment (ISB) |nvolves the use of mdrgenous m|croorgan|s 'to"b'iodegrade o
_ theorganic constituents ‘in- the groundwater.: Biotreatment by direct injection of -anaerobic: -

_biosupplements - is - evaluated for Site-wide -Groundwater.  The - typical. system uses lnjected o
- reagents, such as methanol, molasses, sodium lactate, methane and hydrogen gas. and other-

' electron donor materlals |nclud1ng vendor-supphed proprletary agents

_ Blotreatment technology has been shownto be effective in treatlng petroleum hydrocarbons ’

" VOCs and some of the other orgamcs present in the main plant alluvial groundwater As

indicated for lnsltu Biotreatment of site MPA SWMUs (ISB Section 6.3. 5) mtroaromatlcs have

- been found to be successfully treated by .anaerobic degradatlon by direct |nject|on of

, b|osupplements

_The  biotreatment system -evaluated for- Site-wide’ Groundwater involves - injection of liquid: -

‘biosupplements into the groundwater in “up-gradient”: perimeter locations to-enhance anaerobic

degradat|on of the groundwater constituents. Contamlnated groundwater would be treated by» o

o mlcroorganrsms estabhshed within and around the treatment zone and the groundwater would N .

iﬂow under - pumping - conditions. The most cost—effectlve blosupplement ‘and nutrlent'
- - requirements and the site- -specific design, will require bench-scale testing with actual site:

:groundwater The -effectiveness of anaeroblc blotreatment for groundwater would also be'_'.f '

“ the Iowest degradatlon rate and the reqU|red reS|dence tlme wrthln the treatment zone The - 'J “
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) ,groundwater hydraulic cond|t|ons affect. the - estrmated contamlnant resrdence time .in .the
,treatment zone and must be factored-into the: desrgn

.. . The upgradrent injection approach would enable the -enhanced m|crob|al zone to m|grate toward

“the remaining areas of the aquifer, towards the center of the main plant to the recovery wells.
Dlrect—push |nject|on methods will be used. The plant perimeter area for |nJect|on purposes is

i assumed to be 13, 000 feet Iong by 10 feet W|de General de5|gn parameters are as follows:

:Treatment zone i 40 70 ft-bgs (aIIuv1aI aqU|fer) over an area of approxmately 130 000_ B

" 2. See MPA in Flgure 3-2;

'Drrect push ISB |nject|on pomt spacmg |s on 50 ft centers (1/500 sf) W|th|n the treatment o

- .zone;, . -

- assumed for the |n|t|al rnjectlon application;

1SB dosing for the upgradient injection approach is between 40 and 400 Ibs of hydrogen -~

- donor material per.cubic yard of aquifer (1-10%, by weight). Further quantn‘" ication of

actual dosing quantities will be accomplished following the- completion of treatability

testing. For the purposes of cost estimating the Iow end value of 1% (~2900 tons) was_ -

ISB donor materlal prrcmg is assumed at $2 OO/lb W|th the materlal be|ng dellvered t01 i

:thesneand S S DO

,Treatabrllty testing will be required to detérmine the most approprlate dosing level and~

- these costs are estimated at approximately $15,000.

‘The following assumptions are made for the CMS evaluation of ISB:- -

> ' Theexisting ‘recovery Well'system would be' maintained at 474 gpm (Cuirrent average
rate) - to control offsite mrgratlon of contamrnated groundwater durrng biotreatment .- .

: 'rmplementatlon

Source control actlons at all or most: of the SWMUs .oceur-in add|tron to the Slte-W|de .

Groundwater ISB to address the source of the COIs The cost of thrs source control |s_

| not rncluded in thlS evaluatron

For cost evaluatlons only one (1) round of ISB treatment WI|| occur Mult|ple rounds are

: expected to be requwed

The evaluatlon of ISB for Srte-wnde Groundwater is descrlbed in the followrng sectlons

6 4 6 2 LONG-TERM EFFECTIVENESS (Moderate —1)

‘:contamlnated by organ|c constltuents Recent field studles indicate that Site

> [SB has proven to be an effective Correct|ve Actlon technology for groundwater'

- Groundwater COIs can potentlally be treated be treated by ISB. (See Section. )

"-.624).-' S T )
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Multiple injection. actions may be. required to: assure: treatment of Site-wide; . . -
. Groundwater. .

Organlc constltuents in the groundwater other than Slte COIs will- compete for the. -

. ISB donor reagents Most of the groundwater that the ISB reagents w1II see' ,
durlng pumping and treat|ng of S|te-wrde Groundwater is water from the river.

- Whether ISB: reagents can be developed which will specmcally and preferentially:

* address Site COls vs. other organlcs in the soils and groundwater will need to be S

- 6.4. 6 3 REDUCTION OF Toxrcmr MOBILITY OR VOLUME (Moderate —1)

>
~_ determined with Site testing

emp|r|cally determlned

Largely unknown because of the muItrpIe effectrveness factors that can. onIy be;'

ISB has’ ‘been demonstrated to be an effect|ve technology wrth respect to the

* 6.4.6.4 SHORT-TERM EFFECTIVENESS (LIMITED —0) -

" The eng|neer|ng cost estlmate summary for the ISB Correctlve Actlon technology is presented' N

'6 4. 6 5 IMPLEMENTABILITY (Moderate —1)

‘The spe0|f|c|ty of ISB reagents wrll need to be determlned W|th bench and fi eld

Potential Health and safety issues for Srte workers associated Wl'[h off-gas. -

will be reqU|red to determ|ne optrmum reagents. o

experrmentatlon

‘reduction of the concentratioris ‘of COls in groundwater in other environments.
~ Testing is required to determine if the I1SB is effectlve at- the” Bayer Site under S
- Site-wide Groundwater site-specific.conditons. = . .. ... -

. ISB is not effective.immediately in reducing the concentratrons of COls. Testrng

DeS|gn con5|derat|ons must be made for eX|st|ng aboveground structures and

-any potential underground lines.-

Surface access to the |njectlon points along the pIant perrmeter may be limited by '

_pIant fagilities, however, angled injections can be- performed to- m|t|gate the
- surface obstruction concerns.

approach

6 4 6 6 Cosrs (HIGH 0)

_‘lnjectionspacings.of..50_-'100_feet_ are,anticipatedf,or theu_pgradient applicatlon;'_. o A' .

A "Table 6.4-3. The cost of ISB materials and lmplementatlon for one (1) round of ISB treatment -
© - is estimated to' be in excess of $13 MM ‘The need for multlple rounds of treatment is o
_antIC|pated T

6:4.6.7 COMMUNITYACCEPTANCE(HIGH 2) R

No concerns expected.
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. 6.4.6.8 STATE ACCEPTANCE (Moderate—1) .- .-.

> - State/agency concerns expected with respect to formation of undesirable by - -.- -
- .. products e IR ’ '
, >_ o ISB may requ1re procurement ofa Class V UIC Permrt-by-RuIe

6 4. 6 9 SITE-WIDE GROUNDWATER ISB EVALUATION SUMMARY ‘

.ISB for. Site-wide Groundwater is. not an acceptable technology. for mcorporatlon |nto Slte L
. Alternatives based on the- uncertainties of performance in the alluvial aquifer under high flow.

o pumpmg conditions and the very hlgh costs even assumrng success W|th a I|m|ted number of' o _

. |njectlon rounds
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-system. was’ evaluated as' an alternative to meet Site-wide Groundwater CAOs. Currently, -~ =~

: _contamlnated groundwater migration is: hydraulically contained by the site groundwater recovery. .- - [ -
“ weIl system (MFG 2003) The average pumping rate of the recovery well system over the last5 .
'years is reported to be approx1mate|y 474 gpm (MFG 2003) ’

The groundwater recovery well system conS|sts of three wells RW 1 RW—2 and RW—3 each
1screened across the ent|re saturated thlckness of the alluvial aquifer. These three (3)

i groundwater recovery wells ‘continuously pump groundwater in ‘order to maintain a hydraulic:
-capture ‘zone for Site COls that have been' transported: into the- alluvial aquifer. Recovered -~~~
;‘gr0undwater.is;then processed »through the existing wastewater treatment plantat the Site . =~ ... = .

.For the Enhanced Site-wide . Groundwater Containment ‘and Treatment evaIuatron two -
- additional - recovery wells are assumed to be |nstaIIed to ‘add more certalnty that Site-
groundwater is hydraullcaIIy contalned The assumed snte-wrde pumprng rate increase for cost', ‘
‘estimating purposes is 300 GPM, or an assumed final pumplng rate of 774 gpm for the_' -
: Enhanced Site-wide Groundwater Containment-and Treatment system S o

> ~ The evaluatlon of the Enhanced Slte-w1de Groundwater Contalnment and Treatment system is’
. described in the following sections. © .~~~ - . L el o

- 6.4. 7 2 LONG-TERM EFFECTIVENESS (Effectrve —2)

:aII of the Srte-W|de Groundwater CAOs

> Prevent unacceptable human = exposures -to' ‘recovered - ' contaminated-
- groundwater. - S e S e
. ». . Maintain current groundwater recovery Well'rsystem-operation for groundwater -

. collection and plume hydraulic containment within the Site boundary. -

> ProV|de for the continued controI of _potentra_l off-slte_ mlgratron of contamlnated
» '_: groundwatertoalevel that is protect|ve of surface water quallty L
> ImpIement reasonable efforts to ehmrnate or m|t|gate further releases of
"+ contaminants from Site SWMUs (usmg the S|te boundary as the p0|nt of '
" compliance). C o ' '

. The enhanced system would -add more- certalnty and redundancy to total containment as -
measured at the POC. : e
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' . 6.4.7.3 REDUCTION OF TOXICITY, MOBILITY OR VOLUME (Moderate —1) -~~~ .. .. =

. » - P&T systems: are- effective- in reducing . the: concentration and volume and . .
4 controllrng the moblllty of COls in the groundwater ‘

> . P&T systems over t|me W|II reduce the mass of the COls on the S|te by treatment R
of the groundwater contalnlng the COIs

> " No |mmed|ate reduct|on of the sources of COIs )

6 4. 7 4 SHORT-TERM EFFECTIVENESS (EFFECTIVE 2)

“ > Meets the short-term CAOs Site groundwater o N v

I Pre\_/ent unacceptable human exposures "to,‘ reco\rered_ .con-taminated"» i
~ groundwater: S ' R R s

" » - Maintain -current - groundwater recovery well system operation for groundwater T

- collection and plume hydraulic contalnment within the Site boundary.

- » .. - Provide for the continued control of potentlal off-site mrgratron of contammated :
' groundwater to a level that is protectrve of surface water quallty

6 4 7 5 |MPLEMENTABILITY (Easy 2)

> On-site recovery well system has been in operatlon since 1985 operatlng_'
i . contlnuously wnthout |nterrupt|on '

> o The. two - addltlonal groundwater recovery weII Iocatlons can be selected and _
-~ installed within operatlonal constraints.’ :

“»  The Bayer waste treatment facmty has the capacrty fo treat the- addltlonal 300 N
"~ gpm of groundwater. : ' ' '

_ - 6.4.7.6 CosTs (Moderate —1) - : :
“New. caprtal .cost .is .estimated at $0.137 MM, O&M is about $0.500 MM per year. The.
_engrneerlng cost estrmate summary is presented in Table 6.44.
- 6.4.7.7 COMMUNITY-ACCEPTANCE(HIgh-,—--2)4 O A
: > No concerns are expected. IR : ‘ _
6478 STATEACCEPTANCE(HIgh—Z) RN
- ». . No concerns with State/Agency acceptance are expected. - - '
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6. 4 8 CORRECTIVE MEASURES ALTERNATIVE RANKING SUMMARY SITE-WIDE
' GROUNDWATER

Sste-Wsde Gmundwater Technctogy Evaluat:on Resu!ts Summary

Technology - " ' ,_'J.: :'_ Evaluatron Resu!t.

Institutional Controls ' _ N Re,!ame.q»,.‘ —

. Covers/Caps (Soil, pavement and/or synthetic mem'branes)

Contamment Barners ( slurry wall)

Zero—valent iron (ZVI)

| Blosparglng

f':'n-Srtu Treatment . S ST

In-situ Chemical Oxrdatron (ISCO)

In-situ Biological (ISB) [Aerobic and/or Anaerobic] - N ;{ T

Chemical Flushing

| Soil Vapor Extraction (SVE)

Enhanced SVE (In-situ thermal desorption by resistance and/or RF heating) .-

Stablhzatron .

i Ex Sltu Treatment/Dlsposal [Assumes removai [ by : excavatlon and/or pumpmg]

‘ On-S|te Incineration (Bayer Facility)

| Off-site Incineration

Thermal Desorption

Biopiles / Landfarming

Soil Washing

Off-site Landfill

- Groundwater Treatment

Enhanced Site-wide Groundwater Containment and Treatment o S i[’?,- Retamed

Natural Attenuation

Trenches and/or recovery wells Perched water Collection

,»i Evaluated and elrmrnated from further consrderatron

| As |nd|cated previously each of the potentlal Corrective Actlon technology alternatlves for Site-

wide Groundwater were ranked followrng the completlon of the criteria evaluations. ‘Table 6.4-5
presents a summary of the non-discounted direct/indirect capital costs, O&M (annual) costs,.

.and associated - periodic costs for each of the evaluated Corrective Action technologies for. ..
comparative purposes. Present value calculations were completed for each of the individual =
~ Corrective Action tec_hnologle_s with the key assumptlon that the given technology was the on‘Iy
‘remediation required. Table 6.4-6 presents a summary of the present value calculations for the

evaluated Corrective Action technologies for Site-wide Groundwater. The retained Corrective
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Action’ technologies . will- be . utilized. to formulate Site Corrective Measures Alternatives and o

“discussed in.Section-7.0. . .
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